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LOINOI PAU

Gido trinh huéng din thuc hanh PHAN TICH PINH LUGNG biing céc
phuong phdp héa hoc dugc soan ra nhim muc dich gitp cdc ban sinh vién
hi€u va nim chic cic ki€n thic 1y thuyét va k¥ ning thyc hanh cda mon
héa phan tich 2.

Héa hoc vén dudc xem 1a khoa hoc thuc nghiém; mudn nim vitng va
phét trién cdc ki€n thic héa hoc cin phdi ti€n hanh thi nghiém; mudn
hoan thanh t&t c4c thi nghiém héa hoc cAn nim vitng cic k§ niing thuc
hanh, nhitng k¥ ndng nay dugc ren luyén tirng budc va ndi ren luyén cdc
k¥ ning d6 chd yé&u l1a phong thi nghiém. Do d6 gido trinh nay dudc bién
soan v&i 8 bai thuc hanh va cdc co s§ ly thuyét cd bdn vé cdc phuong
phdp héa hoc clia phan tich dinh lugng, gidp sinh vién cling c6 phan ly
thuy€&t co ban cltia mdi bai thuc tip k€t hdp véi viéc van dung quy tic
duong lugng trong tinh todn k&t qua. Cdc bai thi nghiém da dugc Iva chon
va sip x€p nhim gidp sinh vién rén luyén cdc thao tdc va k§ ning thi
nghiém véi miic 6 phic tap ting dan, nhd vay sinh vién sé& c6 diéu kién
dat dugc yéu cAu mon hoc thuc hinh nay.

Xin cdm on cdc dong nghiép va ban doc di khuyé&n khich dong vién
chiing t6i bién soan gido trinh. Chan thinh mong ban doc gép y kién xay
dung cho gido trinh hoan thi€n hon.

Cac tac gia
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NOI QUY PHONG THI NGHIEM

P& didm bdo an toan va két qua 1am viéc trong phong thi nghiém mdi sinh vién
can phai thyc hién nghiém tic ndi quy phong thi nghiém.

1. Sinh vién c6 nhiém vu lam day dd cdc bai thi nghiém theo chuong trinh ctia bo
mon. Trudce khi vio 1am thi nghiém phdi chuin bi diy di dé cuong bai thi
nghiém theo yé&u cau clia gido vién.

2. Phai d€n phong thi nghiém ding gid quy dinh. Trong gi¢ lam thi nghiém, sinh
vién mudn ra ngoai phong thi nghiém phdi xin phép gido vién. Ping ding chd
thi nghiém quy dinh. Kiém tra ngay cdc dung cu, néu thi€u hoic hdng thi bdo
ngay cho gido vién.

3. Trong khi 1am thi nghiém phai git yén ling, trit ty.

4. Phai giit sach sé trong phong thi nghiém. Ban lam viéc, dung cu, héa chit ding
cho thi nghiém phai sach s& va sip x€p mot cdch hgp 1y cho cong viéc.

5. Nghe va thuc hién diing cdc chi din cu thé clia gido vién vé bai thuc hanh

6. 6 . Cin ti€t kiém hod chat thi nghiém, luu ¥ trdnh gdy d6 v& dung cu hod chat.
Khi d6 v& dung cu, phai bio ngay cho gido vién hudng din.

7. Khong dugc di chuyén hod chat dung chung tir chd nay sang chd khdc. Khong
dudc mang héa chat dung cu ra khdi phong thi nghiém. Khong lam cdc thi
nghiém ngoai bai thi nghiém.

8. Phdi cin than khi lam thi nghiém. Trung thuc va khdch quan khi theo doi két
qué va khi lam bdo cdo thi nghiém.

9. Chd y rén luyén k§ niing thyc hanh phan tich dinh lugng: do chinh x4c khoi
lugng va thé tich, cdch nhan biét ding diém cudi chuin do, cach bio quin dung
dich chuén, ky thuat loc rira, siy nung két ta..., rén luyén ky ning tinh todn
trong phén tich dinh lugng.

10. Sau mdi budi thi nghiém phai rira sach dung cu, lau ban, don dep ngin nip
chd 1am viéc va ban giao ddy du lai cho nhdn vién phu trach phong thi nghiém.
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Phén thit 1. GIGI THIEU VE PHAN TiCH PINH LUGNG

Phan tich dinh lugng tirc 13 xdc dinh him lugng clia cdc chat can phan tich. P&
lam dudc viéc d6 c6 thé c6 nhiéu phuong phap khic nhau, tily theo yéu ciu can
phan tich (dd nhay, do chinh xdc...) va trang thi€t bi hién c¢6 ma ngudi lam phin
tich c6 thé lya chon cdc phuong phap khic nhau d€ ti€n hianh phan tich. Ngay nay
k&t qud thu dugc chi c6 gid tri khi dd dugc xit Iy biing phuong phédp thong ké. Vi
th€ sau khi thu dugc két qua phin tich, ngudi phin tich cAn phdi bi€t xit 1y cdc s6
liéu thu dugc d€ dua ra két qua phan tich chinh x4c.

I. PHAN LOAI CAC PHUONG PHAP PHAN TiCH PINH LUQNG:

Dé€ phan tich dinh lugng c¢6 nhiéu phuong phdp thudng dudc st dung, dé 1a:
1. Phuong phdp héa hoc:

La dung 1 phdn tng héa hoc (titc 1a st dung 1 thudc thit R nao d6 cho phan ing
vdi chi't cAn xdc dinh X) d€ chuyén ciu tir can xdc dinh thanh 1 hdp chit mdi, rdi
dua vao thé tich va ndng dd clia thudc thir R, hoic khdi lugng cda hdp chit méi
tao thanh ta tinh dugc ham lugng clia chat X.

a. Phuong phdp phéan tich khéi luong:

Lam k&t tda chit can xdc dinh dugi dang 1 hgp chit xdc dinh, 1am sach két
tda va dem nung d&n khdi lugng khong ddi rdi can. Dva vao ludng cin d€ tinh
ham lugng chit can x4c dinh.

b. Phuong phdp thé tich:

Dua vao thé tich va ndng dd ctia dung dich thudc thit R di phan tng vdi 1
thé tich xdc dinh chit cAn xdc dinh dé tinh ham lugng chit cin xdc dinh.

Thudc vé phuong phép thé tich c6 4 phuong phap chuin d6 chinh:

- Phuong phap trung hoa
- Phuong phap chuin do phitc chat
- Phuong phdp oxi héa — khir
- Phuong phép tao tda.
Phudng phap héa hoc chi 4p dung dé phan tich nhitng miu c6 ndng dd 16n

(107 - 10" M). Phuong phap nay khong ddi hdi nhitng may méc hién dai nén d&
ap dung.

2. Phuong phdp vit ly:
Dung cdch kh3o sit tinh chit 1y hoc dic trung nio dé d€ xac dinh ham lugng

clia chdt can xdc dinh. Vi du: do khdi lugng riéng, chi€t sudt hoic dwa vao su
tuwdng tdc cla vat chat vdi birc xa dién tr. ..
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3. Phuong phdp hoa ly:

Dya vao tinh chit vat 1y (mau sic, dd din dién...) cia hgp chit hay dung dich
tao ra sau khi c6 phdn ng héa hoc giita chit can xdc dinh X va thudc thit R dé
x4c dinh ham lugng clia chi't cn xdc dinh.

Trong pham vi tai liéu hudéng din thyc hanh nay, chi gi6i thiéu cdc phuong
phdp phén tich héa hoc.

. CACH TiNH KET QUA TRONG PHAN TiCH THE TiCH:

Viéc tinh két qua phu thudc vao cdch bi€u dién ndng @6 va cich phan tich.
Céch tinh don gidn nhat 12 dva vao dinh nghia ndng do va qui luat duong lugng dé
lap cong thitc tinh.

Qui luat duong lugng: trong mot phan tng héa hoc sd duong lugng hoic s6
mili duong lugng clia cdc chit tham gia phdn (fng phai biing nhau.

S6 duong lwgng = Cy.V(lit) = s6 gam/D

S6 mili duong lugng = Cn.V(ml) = s6 mg/D
1. Truong hop chudn do truc tiép:

Gia st d€ chuin Voml dung dich chit X phdi ding h&t Vrml dung dich thudc
thit R ¢6 ndng d6 duong lugng Cyg. Thi ndng d6 duong lugng clia chd't X dudc tinh
dva vao quy luat duong lugng: VoCnx = VRCnr

Tu day suy ra:

C _ VRCN,R

N.X vV
0

Con sd gam clia chi't X trong Voml dung dich sé& 1a:

v.C b
_ RNRTX

m
X 1000
Trong dé Px 1a duong lugng gam ciia chit X

Néu 14y a gam mau chat X hoa tan thinh Vml dung dich, sau dé 14y Voml dung
dich ndy dem chuin dd chat X thi hét Vg ml dung dich thudc thi¥ R c¢6 néng do
duong luong Cnr . Thi s6 gam clia chat X trong Vml dung dich ciing chinh 1a s6
gam cida chi't X trong a gam mau la:

VC Py
m_ =——— —
X 1000 VO

Viy ham lugng phan trim cda chat X trong maiu:
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Lutu y: néu ndng @ bi€u dién theo ndng dd phan ti thi phii chuyén sang ndng
dd duong lugng rdi tinh.

2. Truong hop chudn dj nguoc:

Thém mdt thé tich chinh xdc va du Vgml dung dich thudc thir R c6 ndng dd Cnr
vao Voml dung dich chit cian xdc dinh X. Sau khi X tdc dung hét véi thudc thit R,
VR .CN’R .D l 100

1000 "V, a
chuin lugng R du biing mot thudc thir R’ thich hdp c¢6 ndng dd Cxr: thi ton Vg-ml.
Thi ndng d6 duong lugng ciia chit X dudc tinh tir bi€u thic clia dinh luit dudng
lugng:

X% =

CnrVR=Cnx Vo + Cnr Vr

Tir bi€u thifc nay suy ra Cnx va tir d6 tinh s6 gam cda X trong Vo dung dich 1a:

C vV -C V
N.R R N.R' R'
m_ =

X 1000 X

Néu 14y a gam mAu dem hoa tan thanh Vml dung dich rdi 14y Voml dung dich
ti€n hanh chuin do ngugc nhu trén thi him lugng % clia chit X trong a gam mau
la:

X% — Cor Y ~Car Vi p v 100
1000 XV ooa

N&u trudng hop chuin do theo ki€u khac hai ki€u di néu trén thi tiy theo diéu
kién cu thé d€ tinh todn.

1. CACH PIEU CHE DUNG DICH CHUAN
1. Piéu ché dung dich chudn tit chét goc:

Dung dich chudn 13 dung dich c6 ndng d6 chinh xdc xdc dinh. C4ch thong
thudng d€ diéu ché cac dung dich chuin 1 diing cdc chit gdc va cdc dng chuin
Cha't goc 1a chat diung d€ diéu ché cic dung dich chuin. Mot chit dugc goi la
chat gdc phai thda man cic yéu cau duéi day:
- Chat phdi tinh khi€t phin tich hozc tinh khi€t hda hoc.
- Thanh phin héa hoc phai tng vdi 1 cong thiic x4c dinh ké cd nuSc két tinh.
- Chat goc va dung dich chuin phai bén.
- Khdi lugng phan tif (nguyén tf) cang 16n cang tot

Khi diing chit goc d€ diéu ché dung dich chuin: thi can tinh lugng cin chit gdc
cAn phai cAn d€ khi pha thinh Vml dung dich ta dudc dung dich c6 ndng @6 Cy.
Lugng cin (a gam) nay dudc tinh tir bi€u thic:

_a.1000
NPV

=2 n&uVtinh bangmlthi: C
N bV
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2. Néu khéng cé chdt goc thi trudc hét can phdi chudn bi dung dich cé nong do
gdn diing, sau dé ding chét goc hodc dung dich thich hop dé xdc dinh lai nong
do.

3. Mot 56 cdc dung dich chudn chdng han cdc loai acid dugc chudn bi tit cdc dng

A
chuan.
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Phén thir 2. GIGI THIEU CAC BAITHUC TAP

Bai 1. CACH SU DUNG CAC DUNG CU PO KHOI LUGNG VA THE TiCH

Trong phan tich dinh lugng héa hoc du thyc hién theo phuong phdp nao cling
phai ti€n hanh cdc phép do cd ban 1a do khdi lugng va do thé tich.

I. Po khdi lugng:

1. Cdc loai cdn chinh xdc

Can 12 dung cu co ban d€ do khdi lugng.

Cin cif vao ciu tric cla cAn ngudi ta phan loai thanh cAn hai dia va cAn mot

dia.

Cin ctt lugng can t6i da cho phép ngudi ta phan loai thanh cin k§ thuit va cin
phin tich. C4 hai loai ndy déu dugc x&p vao loai can chinh x4c vi khi lugng cin
khong qué nhé thi c6 thé do khdi lugng vdi 4 chit s6 c6 nghia.

Béng du6i day so sdnh tinh ning cia mdt s& loai cin chinh thudng ding trong

phong phén tich dinh lugng:

Tinh ndng k¥ thudt Cén ky thuat Can phén tich
macro micro

Ludng cin t6i da < 1000g <200g <20g
Lu’?ng c/an t0~1 thi€u dé co 4 > 10g >0,1g S 0,1g
chif sd c6 nghia
Gid tri mdt vach chia trén 0.0Img/vac

. y .. 3 ’1 h 3
thang trac vi 0.lg/vac Img/vach h
Do léch chuin (J ) +0,02g +0,2¢ +0,02mg

Céc tinh ning k¥ thuit c6 thé thay ddi va bd sung thém tily theo cdc hing sdn
xu't cAn. C4c cin chinh x4c nh4t 1a cin phan tich dd qua nhiéu giai doan cdi ti€n
va nay da hoan thién: can nhanh chong, ti€n 1di v6i dd chinh xdc ngay cang
ca0.Vé cd ban, hoat dong clia can dua trén nguyén tic cla cinh tay don loai mot,
nghia 13 di€m twa nim giita cdc diém tic dung cla luc va khodng cach tir diém twa
dén cdc diém tdc dung ctia luc 12 bing nhau.

Gi4 thi€t mudn x4c dinh khdi lugng M, clia vat cin ta dit né 1én dia trdi va dit
qud cin Ién dia phdi cho t6i khi kim P & vi tri thing bing (kim trd v€ trang th4i ban
dau). Khoi lugng qua can 1a M,. Theo quy tic momen lyc ta c6:

F].l] = F2.12
Ml.gl.ll = Mz. gz.lz
o) day, F1, F> 1a cdc luc tdc dung 1én vat cdn va qud cin;

g1, 8212 cdc gia toc trong luc tudng dng.
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Tai mot dia di€m xdc dinh thi g; = g, = g va néu cdc nita cidnh tay don clia cin
bing nhau 1; = 1, thi M; = M,. Nhu vay, khi cin ta da do khdi lugng 1a dai lugng
thudc tinh ctia vat thé, khong phu thudc dia diém khi cin.

I e

:7

v v

M1 M2
P
F1 FZ

So dé tdc dung ciia luc lén can

2. Cdc quy tdc sit dung cdn chinh xdc (theo hudng dén ciia cdn by phong thi
nghié¢m).

Mot s6 quy tic can chd ¥ khi st dung cAn phan tich:

a. Phdi dit can trong phong riéng, cach ly hdi héa chit in mon cdc bo phan cla
cin. Khong dit can gin cdc loai ngudn nhiét (ti siy, 10 nung...) va trdnh
khong cho tia mit trdi roi thing vao can. Ban ké cAn phai chic chin.

b. Tru6c khi can phai ki€m tra do thing biing clia mit cAn theo giot nudc clia
chi€c ni-vo gin trén san cin

c. Khi xem cin thi'y c¢6 nhitng sai 1éch gi hoic trong khi 1am viéc thdy c6
nhitng sai 1éch gi phdi bdo cdo v6i huéng din vién, tuyét doi khdong duge tu
¥ stra can.

d. Khong dithéa chat tryc ti€p 1én dia cAin ma phai dung trong chén cin hodc
mit kinh dong hd. Héa chi't 16ng d& bay hdi hoic héa chit rin dé thing hoa
(vi du I2) thi phdi day chén can.

e. VAt can phdi ciing nhiét @6 vdi can d€ tranh sy din nd khong déu clia don
can.

f. Khong can vit c6 khdi lugng vudt lugng can t6i da

g. Ludn giit sach s&, khd, nhit 12 dia cin va san cin. Pugc phép diing chdi 16ng

A e z A
mém dé€ quét dia cin.

II. Po thé tich

Phép do chinh xdc thé tich clia cdc dung dich dugc thuc hién nhd cédc loai binh
do trong sudt bing thly tinh va c6 do khic.
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1. Phén logi cdc binh do thé tich

Pé€ do thé tich gan ding (v6i hai chit s6 c6 nghia) ngudi ta ding 6ng dong ( xi
lanh) vé&i cac ¢d khac nhau: 2, 5, 10, 25, 50, 100, 250, 500, 1000, 2000 ml.

Pé do thé tich chinh xdc (v6i 3 hay 4 chit s6 c6 nghia) ngudi ta ding buret,
pipet, binh dinh mitc. C4c binh do nay khi xud't xudng déu c6 ghi thé tich chinh xic
& 20°C keém theo d0 1éch chuén (.J ) cho phép.

Binh dinh mic: ding dé€ pha lodng chat tan d&€n mot thé tich chinh x4c.

Pipet: diing dé 14y ra mot thé tich chinh xdc ctia dung dich. Chia 1am hai loai:
khong c6 va cé thang chia dd.

- Loai pipet khong c6 thang chia d§, c6 mdt hodc hai vach muc tuy loai, c6
bau phinh ra & doan giita nén con goi 12 pipet bau. Loai nay ding d€ 14y ra mot
cd thé tich chinh xdc (vi du 10 ml, 2 ml), thudng ding cdc pipet bau sau
day:100, 50, 25, 10, 2 ml.

* Né&u pipet chi c6 mdt vach mifc § trén cuing thi ta th cho chat 16ng chdy
tu do, cudi ciing cham dau mit vao thanh binh thdi gian khodng 4-5 gidy,
khong thdi giot chat 1dng con sét lai & gan dau miit.

* Né&u pipet ¢6 hai vach mifc § trén va & dudi thi ta cho cham dau mit vao
thanh binh va chi 14y thé tich giita hai vach mic nay.

Can dung qda bép cao su khi 18y dung dich viao pipet d€ tranh doc hai.

-Loai pipet ¢6 thang chia do, hinh tru, ding dé 14y ra thé tich chinh x4c trong
pham vi mdt cd thé tich, c6 thang chia d6 gidng nhu buret.

Buret: Ding dé€ do thé tich dung dich tiéu hao trong qu4 trinh chuin d9. Buret
12 6ng thdy tinh hinh tru, ddy thét lai & didu miit giong nhu pipet, c6 thang chia
dd nhung c¢6 khéa & ddu mit nay.

Phép do thé tich trén buret (hoic buret c6 thang chia dd): néu thé tich du
160, c6 thé cho s& do v6i bon chit s6 ¢6 nghia. Vi du: 18.25 ml (chif s§ “5” uSc
lugng bing mit). N&u thé tich stt dung nhd hon thi chi cho dudc ba hoic hai chif
sd ¢6 nghia. Vi du 3,16 ml; 0,38 ml, vi vay dé do thé tich c¢6 @6 chinh xdc cao ta
thudng pha loang dung dich chudn R th& nao d€ néi chung thé tich st dung vugt
qué mic nira thé tich clia c& buret hoic it ra ciing 16n hon 1/3 ¢& nay. Thudng
dung cédc buret sau day:

-Loai 50 ml mdi vach chia ng véi 0,1 ml va chi cho phép udc lugng bing
mit cdc gid tri thé tich chénh 1&éch nhau 0,03 ml. P9 1éch chuin cho phép la
0,050 ml.

-Loai 25 ml, mdi vach chia ng véi 0,1 ml nhung khodng cdch giita cdc vach
chia di 16n @€ u6c lugng bing mit va cdc gid tri chénh 1éch nhau 0,02 ml. Po
1éch chuin cho phép 12 0,030 ml.

-Loai 10 ml, mdi vach chia tng véi 0,02 ml va ¢ thé wdc lugng bing mit
céc gid tri chénh 1éch nhau 0,006 ml. P9 1éch chuin cho phép 1a 0,010 ml.
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Khi doc thé tich trén buret can chi y:

-Dé€ tAm mit ngang hang v6i mit phing ti€p xtic ddy vién 16m cla chi't 16ng
néu la chit 16ng khong mau, con néu 1a chat 1dng c6 mau thi d€ tAm mit ngang
vdi mit phing di qua vién ranh gidi giita chit 1dng va thanh binh (theo huéng
din clia cdn bd phong thi nghiém ).

-Nén c6 phuong tién phu trg dé€ doc buret (theo huéng din cda cdn bo phong
thi nghiém ).

-Can dgi 30 gidy sau khi két thic chuin ddo méi doc két qua chuin do dé
chat 16ng bdm & thanh kip chdy t6i mit chat 1dng.
2. Kiém tra thé tich ciia pipet, buret, binh dinh miic

Ciéc dung cu do thé tich dung dich thudng lam bing thiiy tinh, nén thé tich ghi
trén cdc dung cu chi ding & nhiét do da ghi trén dung cu. N€u do & nhiét do khac
nhiét d6 ghi trén dung cu thi thé tich dung dich do dugc sé& sai khdc mot it. Khi d6
ta phai ti€n hanh hié¢u chinh lai thé tich cia dung cu do trong diéu kién thi nghiém.

Cdch kiém tra va hiéu chinh cdc dung cu do thé tich:

- P& ki€m tra thé tich clia buret, ta rira sach buret, 36 vao d6 nudc cit hai 1an
dén vach khong. Chuén bi mot coc can sach, kho, c6 nip diy va cin trudc khdi
lugng trén cAn phan tich ¢6 d chinh xdc 0,0001 gam. LAy ti buret vao cdc can
5 ml nuSc cat. Pay ndp cdc cin va cian. Khdi luong clia 5 ml nudc cit 1a hiéu s6
khdi lugng clia hai 1an can (khong c¢6 nude va c¢é6 nu6e). Ghi khdi lugng clia 5
ml dau. Sau d6 lai lam ddy nuSc trong buret d&€n vach 0, lai 14y vao c6c can 10
ml nu6c tif buret va x4c dinh khdi lugng nhu 1an true. Biing cdch tuong ty tiép
tuc can 15, 20, 25 v.v... d&€n 50 ml nudc chdy ra tif buret. Po nhiét do clia nuéc.
Dung bang tra khoi lugng riéng clia nude & nhiét do d6, tir cdc sd liéu do ta sé
tinh dugc thé tich chinh x4c bing cich 14y khdi lugng nudc da can chia cho khdi
lugng riéng ctia né. Vi du v6i 5ml ddu & 15°C can duge 5,052g, & nhiét do d6
khdi lugng riéng ctia nuée 1a 0,9979 thi s6 hiéu chinh la:

th = Vthét - Vghi = (5,052 . 0,9979) - 5,00 = +0,063 ml

Bing cdch tinh todn tuong tu ta xdc dinh dudc Vi, d6i vdi cdc khodng thé
tich clia buret. V& dudng bi€u dién sy phu thudc clia Vi (ghi trén truc tung) vao
thé tich dung dich trén buret (ghi trén truc hoanh). Pudng biu dién d6 dugc goi
12 dudng hiéu chinh. Diing dudng hiéu chinh d6 c6 thé xdc dinh dudc hé so
hiéu chinh d6i v6i nhitng thé tich bat ky nhan dugc khi ding buret 36 d€ chuin
do.

- Dung tich clia pipet ciing dugc ki€m tra tuong ty nhu khi ki€m tra buret: 13y
nudc vao pipet d&€n vach mitc. Po nhiét dd cla nu6c. Sau dé d6 nu6c trong
pipet vao cdc can di sdy kho va biét chinh x4c trong lugng, diy nidp cdc cin
va dem cin trén cin phan tich. Hiéu s& gifta trong lugng clia cOc cin cé nudc
va trong lugng clia coc can 13 trong lugng clia nudc trong pipet & nhiét do da
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do. Dua theo bang ty trong clia nuSc & nhiét dd d6 ta suy ra dugc thé tich clia
nuée tite 1a thé tich that clia pipet & nhiét @6 dang diing .
- Dung tich cta binh dinh miic cling dugc hi€u chinh tuong tu nhu cach hiéu
chinh pipet.
3. Riia va trdng binh do

Céc binh do cAn dudc rira sach cdc vét chi't béo. Sau khi rita bing nuéc may ta
rita bing nudc xa bdong hodc x6 da (Na,CO; ky thuit), trang lai bing nudc cit.
Bing cdch d6, trong dai da s6 trudng hdp, binh do da coi 1a rita sach. N&u thdy
van con c6 chit béo thi c6 thé xi 1y ti€p bing mot trong cdc dung dich sau:

- Dung dich manganat mau xanh (5g KMnO4 hoa tan trong 100ml NaOH
10% dun néng).

- Dung dich sulfo chromic (15g K>Cr,0O7 k§ thuat hoa tan trong 100 ml nuéc
néng dung trong coc chiu nhiét. P& ngudi rdi thém tir tir 100 ml H,SO, dic _
Dung dich ¢c6 mau niu thim).

Luu y: cdc dung dich nay c6 thé dung lai nhi€u 14n, ¢6 tdc dung tdy rira manh
va d€ lau s& in mon thdy tinh. Vi vay chi cAin d6 vao dung dich nay, rdi trdng rira
ngay bing nudc cat.

DA4u hiéu binh do sach: khi d6 nudc cit vio, thdy muc nuSc dang 1én déu din,
con khi thdo nudc ra thi trén thanh binh khong con sét lai mot giot chat 1dng nao
bam lo Iitng & ngay thanh binh.

Luuy:

- Binh dinh mtc trude khi dung chi dugc trdng bing nudc cit khong dugc
trang bang dung dich s& nap vao.

- Ngudc lai buret, pipet phdi dudc trang bing chinh dung dich s& nap vao.

III. Thyc hanh:

- Sinh vién nghe huéng din clia cdn bd phong thi nghiém, thuc hanh phép cin
trén cAn k§ thudt va cAn phan tich cda phong thi nghiém va cach st dung, doc thé
tich dung dich trén buret, pipet.

- Biing thuc nghiém, mdi sinh vién tinh thé tich cia mot giot dung dich chdy ra
khdi buret theo huéng din ctia cdn bd phong thi nghiém.
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Bai 2. PHUONG PHAP TRUNG HOA
(PHUONG PHAP CHUAN PO ACID - BAZ)

I. Tém tit Iy thuyét:

Nguyén tic clia phuong phap 12 dwa vao cdc phdn tGng trung hoa d€ xdc dinh
ndng do clia acid, clia baz hay clia cic mudi c6 tinh acid hoic baz ro rét. C4c phian
ttng dung trong phuong phdp nay déu thda min cdc yéu cau d6i v6i cidc phdn ting
diing trong phin tich thé tich nhung cin luu y cic dung dich chudn phdi 1 nhitng
acid hay baz manh d€ phan tng trung hoa c6 tinh dinh lugng cao va céc acid hay
baz can dugc chudn d6 khong dudc qui yéu.

Do acid va baz déu 13 nhitng dung dich khong mau nén d€ xac dinh diém két
thic qud trinh chuin d6 ta phai diing nhitng chit c6 mau thay ddi tai diém hoic
gin sat di€m tuong duong — Nhitng chi't nay goi 1a chit chi thi acid-baz (hoic chat
chi thi pH)

Chat chi thi acid-baz:

Chat chi thi acid-baz thudng 12 nhitng acid (HInd ) hodc baz (IndOH) hitu co,
thudc loai phim nhudm. Mau sic clia chat chi thi thay d6i ty thudc vao pH cia
dung dich. C4c chat chi thi d6i mau trong nhitng khodng pH khdc nhau, tir gid tri
thap dén cao, do d6 ta c6 thé chon cho tirng trudng hop chit chi thi ndo cé viing
ddi mau gan diém tuong duong nhat.

Viéc chon ding chat chi thi d€ xdc dinh di€m tuong duong 1a diéu kién quan
trong nhat quyét dinh do chinh x4dc cia phép chuin do6. PE xic dinh di€m tuong
duong v&i sai s6 nhd hon 0,1% ta c6 thé dung tat ca cdc chi thi c6 khodng pH ddi
mau & trong buc nhdy va c¢6 pT cang gin di€m tuong duong cang chinh x4c.

* Chi thi don:

Duéi day 1a mot s6 loai chit chi thi acid-baz don thong dung:

ChA't chi thi Kh(zéng pH | pT Mau
40T mau Acid Baz
Metyl da cam 0,1% trong nudc 3,1-4,4 4.0 bo Vang
Metyl d6 0.2% trong rugu 44-6,2 55 bé Vang
Phenolphtalein 0.1% trong rugu 8,0-99 9,0 | Khdong mau | Tim hdng

pT clia chi't chi thi 14 gfa tri pH ma & d6 chat chi thi d8i mau rd nhit trong viing
pH chuyén mau.

* Chi thi hén hgp

Thudng gém 2 chi thi pH tron 14n v6i nhau hodc 1 chat 1a chi thi pH con chat
kia 12 chit mau tr¢ (c6 mau nha't dinh khong thay ddi theo pH )
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Chi thi hdn hop c6 khodng pH d6i mau rat nhé va mau dang acid va mau dang
baz rit tuong phan. Vi viy khi chuin d6 diing chi thi hdn hgp thudng cho k&t qua
chinh x4c hon.

Du6i day 1a mot s6 loai chd't chi thi hdn hgp thong dung:

STT Thanh phan chi thi Khodng pH ddi | pT
mau

A. Metyl da cam 0,1% trong nuéc

1 |B. Indigo carmin 0,25% trong nuGc 39-43 4,1
Ty lé thétichA:B=1:1 Tim - luc
A. Metyl da cam 0,2% trong nuéc

2 |B. Brom cresol cham 0,1% trong nudc c6 thém 2,9ml 4,1-45 43
NaOH 0,05N cho mbi 0,1g Vang - luc cham
Ty 1& thé tichA:B=1:1
A. Metyl d6 0,2% trong rugu

3 |B. Brom cresol cham 0,1% trong rugu 49-53 5,1
Ty 1& thé tichA:B=1:3 D3 nho - luc
A. Metyl @ 0,2% trong rugu

4 |B. Metylen cham 0,1% trong rugu 52-5,6 5,4
Ty lé thétichA:B=1:1 P4 nho - luc
A. Brom cresol cham 0,1% trong nuc c6 thém 2,9ml
NaOH 0,05N cho mdi 0,1g

5 |B. Clorophenol d6 0,1% trong nuéc c¢6 thém 4,7ml 59-63 6,1
NaOH 0,05N cho mbi 0,1g Luc va .

) uc vang - tim

Tylé thetichA:B=1:1 cham
A. Brom cresol d6 tia 0,1% trong nuéc c6 thém 3,7ml
NaOH 0,05N cho mdi 0,1g

¢ [B. Bromthymol cham 0,1% trong nu6c c6 thém 3,2ml 6,5-6,9 6,7
NaOH 0,05N cho moi 0,1g Vang - Tim chim
Ty 1& thé tichA:B=1:1
A. B4 trung tinh 0,1% trong rugu

7 |B.Bromthymolcham 0,1% trong rugu 70-74 7,2
Ty lé thétichA:B=1:1 Hong - luc
A. Bromthymol cham 0,1% trong nudc c6 thém 3,2ml
NaOH 0,05N cho mdi 0,1g

g |B. Phenol @6 0,1% trong nuéc c¢6 thém 5,7ml NaOH 73-7.7 7.5
0,05N cho mo1 0,1g Vang - Tim

Ty 1& thé tichA:B=1:1
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A. Cresol d6 0,1% trong nudc c6 thém 5,3ml NaOH
0,05N cho mo61 0,1g

9 [B. Thymol cham 0,1% trong nu6c ¢6 thém 4,3ml NaOH 8.1-8,5 8.3
0,05N cho moi 0,1g Vang - Tim
Tylé thétichA:B=1:1
A. Phenolphtalein 0,1% trong rugu

10 |B.Thymolphtalein 0,1% trong rugu 9,4-9,8 9,6
Ty 1& thé tichA:B=1:1 khong mau - tim
A. Thymolphtalein 0,1% trong rugu 10,0- 104

11 |B. Alizarin vang 0,1% trong rugu Vang - Tim 10,2
Ty 1é thé tichA:B=2:1

II. Thyc hanh:
1. Xdc dinh nong do NaOH :

a. Nguyén tdc :

Duva trén cd sG ctia phan Gng :
H2C204 + 2NaOH = N32C204 + 2H20

Dung phenolphtalein lam chi thi .

b. Cdch tién hanh :

Dung pipet 14y 10 ml dung dich H,C,04 0,1N vao binh nén 250 ml. Thém 2 giot

chit chi thi phenolphtalein 0,1%. Tir buret nhd tirng giot dung dich NaOH can xdc
dinh, l1ic déu cho tdi khi dung dich xuat hién mau hong bén khodng 5 gidy. Ghi s&
ml dung dich NaOH tiéu t6n (1am 3 1an, 14y k&t qua trung binh).
2. Xdc dinh noéng dp HCI :

a. Nguyén tdc :

Duva trén cd s phan tng :
HCl + NaOH = NaCl + H,O

Dung phenolphtalein hodc métyl da cam lam chi thi.

b. Cdch tién hanh :

Dung pipet 14y 10 ml dung dich HCI cAn xdc dinh vao binh nén 250 ml. Thém
2 - 3 giot chA't chi thi phenolphtalein 0,1%, tit buret nhd tirng giot dung dich NaOH
xudng , 1ic déu tdi khi dung dich c6 mau hong bén khodng 5 gidy. Ghi s6 ml dung
dich NaOH tiéu ton (1am 3 1an, 14y k&t qud trung binh).

Ciing ti€n hanh nhu thi nghiém trén nhung thay chi thi phenolphtalein 0,1%
bing chi thi metyl da cam 0,1%, va so sdnh cdc két qué phan tich (khi ding metyl
da cam lam chi thi dung dich chuyén tir mau d3 sang mau da cam).
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3. Xdc dinh nong do CH;COOH :
a. Nguyén tdc :
Duva trén cd sG ciia phdn tng:
CH3COOH + NaOH = CH3;COONa + H,O

Dung phenolphtalein 1am cha't chi thi.
b. Cdch tién hanh :

Dung pipet 14y 10 ml dung dich CH3COOH cin x4c dinh vao binh nén 250 ml,
thém 2 giot chat chi thi phenolphtalein 0,1%. T¥ buret nhd tiing giot dung dich
NaOH xud6ng tdi khi dung dich ¢6 mau hong bén khodng 5 gidy. Ghi s6 ml dung
dich NaOH tiéu t6n (lam 3 1an, 14y k&€t qua trung binh).

4. Xdc dinh nong do H;POy :

a. Nguyén tdc:

Duva trén cd sG ctia phan Gng:

Niacl  H3PO; + NaOH = NaH,PO, + H,O chi thi metyl da cam
Nac II NaH,PO; + NaOH = Na,HPO, + H;0O chi thi
phenolphtalein

b. Cdch tién hanh:

Dung pipet 14y 10ml dung dich H3PO, cAn xdc dinh vao binh nén 250 ml, thém
2 giot chat chi thi metyl da cam 0,1%. T buret nhd tirng giot dung dich NaOH
xudng t6i khi dung dich chuyén mau dd sang vang cam. Ghi s ml dung dich
NaOH da dung. Thém 2 - 3 giot chat chi thi phenolphtalein 0,1% va ti€p tuc nhd
dung dich NaOH xudng t6i khi dung dich chuyén tir mau vang sang da cam. Ghi s6&
ml dung dich NaOH d3 dung (1am 3 1an, 14y két qua trung binh).
Ngodi ra con c6 thé xdc dinh nong dp H;PO4 bang dung dich NaOH diing chi
thi hén hop nhu sau:
i .Nguyén tdc:
Chuin mot thé tich chinh xdc dung dich H3PO, dé&n nic I (tao thanh
NaH,PO,) hay chuin dd lién d&€n nic II (tao thainh Na,HPO,).
Phan tng chuin do:
Pén nac H;PO, + NaOH
Luon dénniacll H3;PO, + 2NaOH

NaH,PO, + H,O
NazHPO4 + 2H20

ii . Cdch tién hanh:

- Dung pipet 14y 10 ml dung dich H3PO, cho vao binh tam gidc 250 ml , thém
1 giot chi thi hdn hgp c6 pT = 5,1. Tir buret cho dung dich NaOH xuéng tir tir
cho dé&n khi dung dich chuy&n mau tir dé sang xanh luc (1am 3 1an, 14y k&t qua
trung binh)
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- Dung pipet 1y 10 ml dung dich H3PO, cho vao binh nén 250 ml, thém 2
giot chi thi c6 pT = 10,2. Tt buret cho dung dich NaOH xudng t6i khi dung dich
chuyén tir vang sang tim. (1am 3 1an , 14y k&t qua trung binh)

5. Xdc dinh nong do NH,OH :
a. Nguyén tdc :
Duva trén co sG ciia phan tng :
NH4OH + HCI = NH4C1 + HQO
Dung metyl da cam; metyl d4 lam chi thi .
b. Cdch tién hanh :

Dung pipet 14y 10 ml dung dich NH4OH loidng cin xdc dinh vao binh nén 250
ml, thém 2 giot metyl da cam 0,1%. Tit buret nhd tirng giot dung dich HCI da biét
néng d6 xudng tdi khi dung dich chuyén tir mau vang sang da cam. Ghi s6 ml
dung dich HCI da dung (1am 3 Ian, 14y k&t qua trung binh).

Lam thi nghiém tuong ty véi chi thi metyl d6 0,1%.

So sdnh, nhan xét k€t qué phan tich.

6. Phén tich médu: Xdc dinh s6’gam CH3;COOH trong mét lit gidm (theo hudng
ddn ciia phong thi nghié¢m).
I Cau hoi:

1. Phin biét diém cudi, diém tuong duong.

2. Trinh bay cdch pha 11 dung dich H2C204 tir tinh thé H2C204.2H20.

3. Tai sao khi diéu ch& va bdo quin dung dich NaOH lai phai trdnh sy hip phu khi
CO2 tir khong khi ?

4. V& dang dudng chuidn dd dung dich HCI 0,1N bing dung dich NaOH 0,IN va
dudng chudn dd dung dich NaOH 0,IN biing dung dich HCI 0,IN. Tir dudng
chuidn d6 hiy chon cédc chat chi thi thich hgp d€ sai s6 cta phép chuin do dusi
0,1%.

5. Hay tinh budc nhidy pH va diém tuong duong trén dudng cong chuidn dd dung
dich NH40OH 0,1N bing dung dich HCI 0,1N. Nhitng chat chi thi nao trong s6 céc
cha't thudng dung thich hdp cho phép chuin dd nay ?

Bi€t pK NH40H = 4,75
6. Tinh ndng d6 dudng lugng ciia cic dung dich di chuin dd trong bai thuc tap.

7. Hay tinh budc nhdy pH va di€m tuong duong trén dudng cong chuin dd dung
dich CH3COOH 0,1N bing dung dich NaOH 0,1N. Nhitng chi't chi thi ndo trong s&
cédc chat thudng dung thich hdp cho phép chuin do nay ?

Bi€t pKCH3COOH = 4,76
8. X4c dinh s6 gam CH3COOH trong mdt lit giAm ctia phong thi nghiém.
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Bai 3. PHUONG PHAP TRUNG HOA

I. Thuc hanh
1. Xdc dinh chinh xdc néng dp dung dich HCI 0,IN theo chdt goc :
a. Nguyén tdc :

Pha dung dich Na,B4O5 tir tinh thé borax Na,B407.10H,O (chit goc) c6 ndng do
chinh xdc 0,1N. Hit ra 1 thé tich xdc dinh cho vao binh tam gidc rdi chudn dd bing
dung dich HCI.

Phan tng chuin do :
B4O72- + 5H20 = 2H2BO3- + 2H3B03
2H,BOs; + 2H* 2H5;BO3

B4O;* + 5H,0 + 2H" = 4H;BO;
b. Cdch tién hanh :

Dung pipet 14y 10ml dung dich borat cho vao binh nén 250 ml, thém 2 giot chi
thi metyl 4 0,1%. Tu buret nhd tirng giot dung dich HC1 d@&n khi dung dich chuyén
tif mau vang sang hdng da cam. Ghi s6 ml dung dich HCI da dung (1am 3 1an, 1dy
ké&t qua trung binh).

2. Xdc dinh néong dp Na,CO; trong dung dich NaOH :

Xiit k§ thuit luén luén chita mot lugng Na,CO; do NaOH hap thu khi CO, trong
khong khi.

a. Nguyén tdc :

Dung HCI da bi€t ndng do, xdc dinh Na,CO3 v6i 2 chit chi thi : phenolphtalein
va metyl da cam .

* Khi phenolphtalein d8i mau :
NaOH + HCl = NaCl + H,O
Na,CO3; + HCl = NaHCO; + NaCl
* Khi metyl da cam ddi mau :

NaHCO; + HCI = NaCl + CO, + H,O
b. Cdch tién hanh :

Dung pipet 14y 10 ml dung dich hdn hgp Na,COs - NaOH vao binh nén 250 ml,
thém 2 giot chi't chi thi phenolphtalein 0,1%, dung dich c6 mau hong. Tl buret nhd
titng giot dung dich HCI 1ic déu t6i khi dung dich m4t mau. Ghi s6 ml dung dich
HCI tiéu t6n, thém 2 giot chat chi thi metyl da cam 0,1% dung dich ¢6 mau vang.
Ti€p tuc nhé dung dich HCI xudng dén khi dung dich chuyén tir mau vang sang da
cam . Ghi s6 ml dung dich HCI da dung (1am 3 Ian, 14y k&t qua trung binh).
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Ngoai ra con cé thé xdc dinh nong dp Na,CO3 trong dung dich NaOH diing chi
thi hén hop nhu sau:

*) Nguyén tdc :
Chuin d6 mot thé tich chinh xdc ctia dung dich hdn hgp nay bing dung dich
chuin véi chi thi c6 pT = 8,3 va pT =4.
Khi diing chi thi c6 pT = 8,3 xay ra phan ng chuin do sau:
NaOH + H( = NaCl + H)O
Na,COs; + HCI = NaHCO; + NaCl
Khi diing chi thi c6 pT =4 (metyl da cam) x4y ra phan tng chuin do sau:
NaOH + HCl = NaCl + H,O
Na,CO; + HCI = NacCl + CO, + HO

*) Cdch tién hanh:

Dung pipet 14y 10 ml dung dich cin x4c dinh vao binh nén 250 ml, thém mot
giot chi thi hdn hgp c¢6 pT = 8,3. Chuin do bing dung dich HCI d&n khi dung dich
chuyén mau tir tim sang vang. (Lam 3 1dn, 14y k&t qua trung binh).

Diing pipet 14y 10 ml dung dich cAn x4c dinh vao binh nén 250 ml, thém1 giot
chi thi metyl da cam. Chudn d9 bing dung dich HCl dén khi dung dich chuyén
mau tir vang sang da cam. (LAm 3 14n, 14y k€t qua trung binh).

3. Xdc dinh nong dé dung dich NaHCO; , dung dich Na,COj; trong hén hgp:

a. Nguyén tdc :

Tuong tuw nhu phan dinh lugng NaOH 14n Na,COs, trudng hdp nay khi chi thi
phenolphtalein chuyén mau, ta dinh lugng dudc mot nira Na,COs:

Na,CO3 + HCl = NaHCO; + NaCl

sau d6, v6i chi thi metyl da cam, ta dinh lugng dugc nia phan Na,CO; con lai
va tit cd phan NaHCOj3 ¢6 lic diu:

NaHCO; + HClI = NaCl + H,O + CO,
b. Cdch tién hanh:
Gidng nhu dinh lugng NaOH c6 14n Na,COs,

Ngodi ra con cé thé xdc dinh nong dp ciia NaHCO3, ciia Na;COs trong hén
hop ding chi thi hén hop tuong tu bai thi nghi¢m 1.2 & trén.

4. Xdc dinh nong dé dung dich HCI va H;PO, trong hén hop :
a. Nguyén tdc :

Dung NaOH di bi€t ndng do x4c dinh HC1 va H3;PO, véi 2 chat chi thi metyl da
cam va phenolphtalein .
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* Khi metyl da cam d8i mau :
HCI + NaOH = NaCl + H20
H3PO4 + NaOH = NaH,PO, + H,O
* Khi phenolphtalein d6i mau :
NaH,PO, + NaOH = Na,HPOs + H,O
b. Cdch tién hanh :

Duing pipet 14y 10 ml hdn hgp HCl + H;PO, can xdc dinh vao binh nén 250 ml,
thém 2 giot chat chi thi metyl da cam 0,1%, dung dich ¢6 mau dé. T buret, nhd
tirng giot dung dich NaOH, 1ic déu tdi khi dung dich chuyén tir mau dd sang mau
vang cam. Ghi s6 ml dung dich NaOH da dung, thém 2 giot chdt chi thi
phenolphtalein 0,1% va ti€p tuc nhd NaOH xudng t&i khi dung dich chuyén mau tir
vang sang da cam. Ghi s6 ml dung dich NaOH da dung (Iam 3 1an r6i 18y két qua
trung binh).

Cé thé xdc dinh nong dp dung dich HCI va H3;PO, trong hén hop ding chi
thi hén hop tuong tu bai thi nghiém xdc dinh nong dé dung dich H;PO, diing chi
thi hén hop.

5. Xdc dinh n(fng do H,SO4 va H3;PO, trong hén hop
a. Nguyén tdc:

Chuin d6 mot thé tich chinh xdc ctia hdn hgp acid bing dung dich NaOH véi
chi thi ¢6 pT =5,1 va pT = 10,2.

* Khi diing chi thi pT = 5,1 xdy ra phdn Gng chuin do6 sau:
H,SO4 + 20H = SO, + 2H,0 tiéu hao V,(ml) dung dich NaOH
H;PO4 + OH =H,PO4 + H,O ti€éu hao V,, (ml) dung dich NaOH
Vi= V., + V,

* Khi diing chi thi pT = 10,2 xdy ra phdn Gng chuin do6 sau:
H.SO, + 20H = SO, + 2H,O tiéu hao V, (ml) dung dich NaOH
HPO, + 20H = HPO,” + 2H,O tiéu hao 2V, (ml) dung dich NaOH

Vi= V. + 2V,
Viy Vp - Vi = V, 2Vi - Vip = 'V,
Tir day ta tinh dudc ndng d6 duong lugng ciia HSO4 va ndng d6 duong lugng
cta H;PO, trong dung dich.
b. Cdch tién hanh:

- Dung pipet 14y 10 ml dung dich hdn hdp acid can x4dc dinh ndng d6 vao binh
tam gidc 250 ml, thém 1 giot chi thi c6 pT = 5,1 rdi chudn do bing dung dich
NaOH dén khi dung dich chuyén mau tir 3 nho sang xanh luc. Ghi thé tich V;
(1am 3 1an, 14y k&t qua trung binh).
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- Dung pipet 14y 10 ml dung dich hdn hop acid cin xdc dinh ndng d6 vao binh
tam gidc 250 ml, thém 2 giot chi thi ¢6 pT = 10,2 . T buret cho xuéng ludén V; ml
dung dich NaOH, sau d6 nhd tir tir tirng giot dung dich NaOH dén khi dung dich
chuyén mau tlr vang sang tim. Ghi thé tich Vi (1am 3 1an, 14y k&t qua trung binh).

6. Phdn tich mdu : Xdc dinh ham luong phdn tram ciia Na;CO3 trong mdu phong
thi nghiém ( theo hudng dén ciia phong thi nghiém )
II. Cau hoi:
1. Trinh bay cdch pha 1lit dung dich Na,B,0; 0,IN tir tinh thé borat
(Na,B407.10H,0).
2. Gidi thich c6 s& chon cdc chat chi thi trong cdc bai thi nghiém.
3. Tinh ndng @6 duong lugng clia cdc dung dich trong c4c bai thi nghiém.

4. X4c dinh ham lugng phan trim cia Na,COs trong mau phong thi nghiém
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Bai 4. PHUONG PHAP OXY HOA - KHU PHEP PO PERMANGANAT

I.

Tém tit ly thuyét:

Phuong phap chuin d6 oxy héa - khit 14 phuong phap chuin do dua trén phdn
ting trao ddi electron d€ xdc dinh cdc chit & dang oxy héa hoic dang khit. PE xic
dinh mot chit oxy héa ngudi ta dung dung dich chuin 13 dung dich chit khir c6
ndng d6 chinh xdc va ngugc lai d€ xdc dinh mot chat khit ngudi ta diing dung dich
chuin 12 dung dich cht oxy héa.

- Dung dich chuin oxy hoa: KMnOy4, K,Cr,07 , 1,-Na,S,03, KBrOs, KIOs...
- Dung dich chudn kht : TiCls, Mudi Mohr...

Pé xdc dinh mot chit nao d6, ngudi ta thudng dua ching vé dang oxy héa hay
khtt thich hgp.

1. Chaét chi thi oxy héa - khii:

Trong phuong phap oxy héa - khit ¢6 trudng hop khdng can st dung chat chi thi
ma van nhin ra di€m cudi. Vi du khi chuén cdc chi't khit bing dung dich KMnOs,,
mot giot dung dich KMnO, du s& 1am cho dung dich ¢6 mau hong d6 1a ddu hiéu
d€ k&t thic chuin do.

Con trong da s6 trudng hgp phdi dung chi' chi thi.

ChA't chi thi oxy héa -khtt 1a nhitng chat ma dang oxy héa va dang khit c6 mau
khdc nhau. Mau sic clia chd't chi thi bi€n d6i phu thudc vao th€ oxy héa clia dung
dich.

Mot s6 chat chi thi quan trong :

OO

La mdt baz hitu cd khong tan trong nudc , tan trong acid H,SO4 dam déc .

a. Diphenylamin:

Trong dung dich, duéi tdc dung clia chit oxy héa manh (nhu K,Cr,O)
Diphenylamin bi oxy héa bAt thuan nghich thanh Diphenylbenzidin .
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: O © — O-O-OC

(Dang khtt ) khong mau Eo=0,76V
_iy

— — +
OO -
(Dang oxy héa ) mau tim
Khodng th& chuyén mau : 0,76 + 0,059/2

Khi E < 0,73 thi dung dich khong mau

Khi E > 0,79 thi dung dich c¢6 mau tim .
b. Diphenylamin Sulfonat:

O-rDy-son

D& hoa tan trong nuc .Cd ch€ d6i mau nhv Diphenylamin E° = 0,85 V. Dang
khtr khdong mau, dang oxy héa c6 mau tim hdng c6 thé ding lam chi thi dé€ chuin
dd cdc chit oxy héa bing FeSO,

c. Acid N-PhenylAnthranilic:

Q)
@ Eo=1,08V &pH=0

COOH

Co ch& ddi mau giong cdc chi thi trén, dang khir khong mau, dang oxy héa c6
mau hdng tim.
2. M{t s6 phuong phdp chudn dp oxy héa khit hay sit dung:
a. Phuong phdp Permanganat:

Dua trén phan ting oxy héa bing dung dich KMnO,. Phin ting nay c6 thé thuc
hién trong mdi trudng acid , kiém hoic trung tinh. Nhung trong thyc t€ khi ti€n
hinh chuin d6 bing phuong phip permanganat ngudi ta thudng ti€n hanh trong
moi trudng acid vi :

* Trong mo1 trudng acid, ion Mn?* khong c6 mau nén d& nhin ra di€m tuong
duong.
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* Kh4 ning oxy héa clia KMnOy, trong mdi trudng acid manh hon nhiéu so véi
trong mdi trudng ki€m
Mudn xéc dinh cdc chat khit bing dung dich KMnOj thi phdi bi€t chinh x4c
ndng d6 cia KMnO,, nhung KMnO,4 khong phai 1a chi't gdc (vi né chira nhiéu tap
chdt, dung dich lai d& bi phan hity...) nén khong thé chuin bi dung dich KMnO,
chuin theo lugng cAn. Ma sau khi pha xong phdi diing mot dung dich chuidn khic
dé chuin lai. Ngudi ta hay ding dung dich acid Oxalic (H,C,04) c6 ndng do xdc
dinh dé€ chuin lai dung dich KMnOy (trong mdi trudng acid)

MnO; + 8H" + 5S¢ [ Mn** + 4H,0
C,047 -2 0 2CO,
2MnO; + 5C,05 + 16H" [ 2Mn*" + 10CO, + 8H,0
5H,C,04 + 2KMnO,4 + 3H,SO4 I 2MnSO, + 10 CO, + 8H,0 + K,SOy
Licnay Pucos = 1/2M m2c204 5 D kvnos = 1/5 M kmnos

Vi KMnO, thudng c6 1an MnO, vi viy aé dung dich KMnO, dugc bén, sau khi
pha xong can phai loai b6 MnO, biing cich loc, phai loc bing phéu loc thiy tinh
khong dung gidy loc vi KMnOy c6 thé oxy héa dugc gidy. Sau d6 bdo quin dung
dich KMnO, trong nhitng lo thiy tinh mau t&i va cit giit § nhitng chd t&i vi 4nh
sdang s€ lam qua trinh phan hiy KMnOy4 x4y ra mau:

4KMnO4 + HO 1 4MnO, + 4KOH + 30,

Phuong phdp nay dugc sit dung rong rai trong thuc t&€ vi KMnOy 1a chdt oxy
héa manh nén c6 thé gitp xdc dinh dugc nhiéu chi't khi¥, va lai qué trinh chuin d6
khong can chi thi d€ xdc dinh di€m cudi vi bin thin KMnO, c6 mau chi can 1 giot
du 12 d& 1am cho dung dich c¢6 mau hdng gitip nhin di€ém tuong duong.

MOoi trudng acid dudc tao ra bing H,SO4, khong dang HCI vi ion CI sé& giy ra
phdn Gng cdm ng

10CI" + MIIO4- + 8H+ U 5C12 + Ml’l2+ + 4H20 (EOC]2/2C]_ = 136V)

Biing thuc nghiém ngudi ta thiy ring, n€u thém vao dung dich chuin do mot
lugng Mn?* thi phdn Gng cdm tng s& khong xay ra nén ngudi ta hay diang hdn hop
bdo vé Zymmerman (hdn hop gém: MnSOq - H3PO4 - H,SOy)

b. Phuong phdp lod:

Co s8 ctia phuong phdp phan tich thé tich bing phuong phdp 16t 1a qud trinh

oxy héa - khit, bi€n I, thanh I vd ngudc lai bi€n I thanh L:

L + 2e 01 2I' (E°=0,5345V)
* Mot s& chat khit c6 E° < 0,5345 V thi c¢6 thé bi oxy héa béi I,
* MOt sO chat oxy héa c6 E°>0,5345 V thicé thé bi khit bGi I

Ngudi ta dung ca hai tinh chat oxy héa va khit ciia ciip I/ 21 trong phan tich
th€ tich
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i- Dinh lugng chdt khit :

Vi du: L + N3.28203 ] Na28206 + 2Nal (EO =0,08 V)
25,0 - 2e [ S,06"

Khi chuin dung dich Na,S,0; bﬁng I, mau niu sim clia dung dich I, s€
bi€n mat ngay khi toan bd NaS,03 di dugc oxy héa hét va mot giot du I, lam
dung dich c6 mau vang, cho nén cé thé chuin d6 ma khong cian dung chi thi.
Nhung vi mau vang nhat ctia I, rat khé nhan bi€t di€ém cudi nén ngudi ta hay diing
ho tinh bot 1am chi thi. HS tinh bot ¢6 thé tao véi I, mot chat hap phu I, thanh mau
xanh ddm khi du I, hoidc bi€n mat mau khi hét lugng I, ty do, di€u nay gidp nhan
ra di€m tuong duong dé va chinh x4c hon. Chi luu y 14 khong nén cho chi thi hd
tinh bot khi trong dung dich con nhiéu I,. Ngoai ta con c6 thé diing phudng phap
iod d€ xdc dinh mot s6 cha't khit khdc nhu':

SO +L + H,O [0 SO + 2I' +2H" (E° so42./5032. = 0,17 V)
HzS +Iz 0 S +2r +2H+ (EOS/SZ_ZO,14 V)
Sn” +L O Sn** + 2T (E° sms/snae = 0,15 V)

ii- Dinh lugng chdt oxy héa :

Ngudi ta phdi ding phudng phdp gidn ti€p nhu sau :

Cho mot thé tich chinh xdc dung dich chit oxy héa cin xdc dinh nhu K,Cr,0
vao hdn hgp dung dich KI du trong mdi trudng acid. P yén 5 phiit cho phan ng
trén xdy ra hoan toan, rdi dung dung dich Na,S,0; di bi€t ndng d6 chinh x4c dé
chuén lugng I, dudc gidi phong ra

2Na,S,03 + b, [] Na,S40¢ + 2Nal

Phdi dung KI du d€ phdn ttng x4y ra hoan toan va I, sinh ra sé& tao vdi I du mot
phtic tan I5".
Tuong tu ngudi ta c¢6 thé xdc dinh :
Br, + 2I' [ 2Br + I,
2MnOs + 10I' + 16H" 01 2Mn™ + 5, + 8H,O
ClOs + 6I + 6H" 11 CI' + 3L, + 3H,0

Luuy :

- E°por khong dd 16n nén nhitng phan @ng trong phép chuin do6 khé cé thé
x4y ra hoan toan, mudn né x3y ra hoan toan ta phai tao nhitng diéu kién thich hgp

- I, 12 chdt d& bay hdi nén phdi chudn d6 ngudi va khi nhiét d ting thi do
nhay ctia ho tinh bot s& gidm di.

- Khong ti€n hanh trong moi trudng ki€m vi I, k€t hdp véi ki€m

- I, it tan trong nuéc nén phai dung KI du d€ tao I3, nén thuc chit chuin I,
biing Na,S,03 chinh 13 chudn I3 bing Na,S,0;3
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- Ph3i @€ yén mot thdi gian d€ cho phan ting xay ra hoan toan

- Phdi @€ yén trong bong tdi vi 4nh sidng s& 1am cho phdn tng phu sau diy x4y
ranhanhhon: 40 + 2H" + O, [1 2, + 2H,0

Dung dich chuidn Na,S,0;3 ciing khong thé chuin bi tir lugng cin dudc vi
Na,S,0; khong phdi la chat goc.
c. Phuong phdp Dicromate :
K>Cr,07 ¢6 tinh tinh oxy héa trong mdi trudng acid
Cr,0;” + 14H" + 6e [1 2Cr* + 7HO : E°=136V

Dung dich chudn K,Cr,O; chuin rit dn dinh . Hiu hét cdc phép chuin do bing
KMnOy c6 thé thay bing K>Cr,O; nhung phdi diing chat chi thi d€ xdc dinh diém
cudi nhu Diphenylamin, Diphenylbenzidine. Uu diém 1 c¢6 thé sit dung mdi trudng
HCIl ma khong cAn hdn hdp bdo vé Zymerman .

Thu'c hanh:
1. Xdc dinh nong do KMnOy :
a. Nguyén tdc :

Ngudi ta thudng xdc dinh nong do cia KMnO, trong mdi trudng axit qua cic
chat gbc sau :

- H,C,04.2H,0
- Na,C,04 hodc (NHy4),C,0,4 . H,O
- K4 [Fe(CN) ] ..
Trong bai nay, ta xdc dinh ndng dd KMnO, bing chat gdoc H,C204. H,O
MnOy + 5e + 8H* (1 Mn’* + 4H,0
G0~ - 2e [ 2CO,

5H2C204+2KMHO4+3HQSO4 ] 2MnSO4+10CO»+8H,0+K>»S0O4
b. Cdch tién hanh :

Dung pipet 14y 10 ml dung dich H,C,O4 0,05N vira pha vao binh nén 250 ml,
thém 2 ml H,SO4 3N dun néng (khdng dugc dun s6i). T buret nhd ting giot
KMnOj, cin x4c dinh, 1ic déu tdi khi dung dich c6 mau hdng bén khodng 50 gidy
(1am 3 1an, 14y k&t qua trung binh).

2. Xdc dinh nong dp Fe’* :
a. Nguyén tdc :
- Khit Fe®* —— Fe® biing Zn" hoic bing SnCl, trong mdi trudng acid (&
day dung SnCl,) va loai SnCl, du bing HgCl,
2FeCl; + SnCl, [1 2FeCl, + SnCly

SnCl, + 2HgCl, ' Hg,Cl, + SnCl
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- Chuéin Fe™* vira dugc chuédn bing KMnO,
MnOs +5e + 8H" I Mn** + 4H,0

Fe>*- e [ Fe*

5Fe’* + MnOs +8H*' [ 5Fe* + Mn** + 4H,0

*Chuy :

Ton CI' lam trd ngai phdn tng. P& trdnh dnh hudng cda ion Cl” ngudi ta thém
hdn hgp bdo vé (gdm 67g MnSO4. 4H,0 + 138 ml H;PO, d = 1,7 + 130 ml H,SO,
d = 1,81 pha trong 1 lit ).

b. Cdch tién hanh :

Diing pipet 14y 10 ml dung dich Fe®* cAn xdc dinh vao binh nén 250 ml, thém 2
-3 ml HCI 1:2, dun néng t6i 60 - 70°C rdi 14y ra, cho tirng giot dung dich SnCl,
5% vao va lic déu t6i khi dung dich mat mau vang thém 1 giot dung dich SnCl, rdi
pha lodng t6i gin 100 ml bing nu6c cat. Thém tirng giot dung dich HgCl, 5% lic
déu, né€u c6 két tha tring 12 dudc. Con néu cé két tha xdm den thi phdi 1am lai.
Thém 10 ml hdn hgp bdo vé (MnSO4 + H3PO4 + H,SOy). Tl buret nhé tirng giot
dung dich KMnOy ¢6 ndng d6 xdc dinh, 1ic déu ti khi dung dich ¢6 mau hdng bén
khodng 50 gidy. Ghi s6 ml dung dich KMnO, da ding (1am 3 1an, 14y két qua trung
binh).

3. Xdc dinh nong dp H,0; :
a. Nguyén tdc :
5H,0; + 2MnO4 + 6H" (1 2Mn™ + 50, + 8 H,0
b. Cdch tién hanh :

LAy 10ml dung dich cAn phan tich thém 3 ml H,SO4 3N rdi chuin do bing dung
dich KMnOy4 dén xud't hién mau héng bén khodng 50 gidy, ghi s ml dung dich
KMnO, di ding (1am 3 1an, 14y k&t qua trung binh).

4. Phdn tich mdu: Xdc dinh sé6’gam H,0; trong 1lit dung dich phong thi nghié¢m
(theo hudng dén ciia phong thi nghiém )

III. Cau héi:

1. Vi sao khong thé diéu ch& dung dich chuin KMnO, biing cich tinh theo luong
can chinh xédc ?

2. C6 thé chuin @6 dung dich KMnO4 bing dung dich H2C204 theo thit tu ngugc
lai nghia 1a cho acid H2C204 & trén buret dugc khong ?

3. Tai sao khi xdc dinh ndng d6 dung dich KMnO4 ph3i dun néng (khong dudc dun
s0i) dung dich dit & dudi ?

4. Hay néu tic dung cla tirng thanh phin trong hén hgp bio vé Zymmerman khi
chuin dd Fe2+ biing phuong phap permanganat.
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5. B4n chit ctia phép x4c dinh Fe3+ biing phuong phdp permanganat 1a gi. Tai sao
khi dung ch4't khit 12 SnCI2 lai phdi loai lugng SnCI2 du. Lam thé€ nao ?

6. Trinh bay nguyén tic xdc dinh nong d6 dung dich H202 bing phuong phip
permanganat. X4dc dinh s6 gam H,O, trong mot lit dung dich miu phdong thi

nghiém.
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Bai 5. PHUONG PHAP OXY HOA KHU PHEP PO DICROMAT VA 10D

I. Thuc hanh:

1. Xdc dinh néng do Fe** :
a. Nguyén tdc :
Diing K>Cr,07 biét ndng d6, xdc dinh Fe** trong moi trudng axit
Cr,0,” + 14H" + 6e [ 2Cr'" + TH,0

Fe** - e [1 Fe**

Cr,0;% + 6Fe®* + 14H" 11 2Cr’* + 6Fe* + 7H,0O

Duing chat chi thi diphenylamin c6 E,= 0,76V hoic diphenylamin sulfonat c¢6 E,

= 0,84V hay acid phenylanthranilic ¢c6 E, = 1,08V .
b. Cdch tién hanh :

-V6i chi thi diphenylamin: dung pipet 14y 10 ml dung dich Fe®* cin xdc dinh
vao binh nén 250 ml. Thém 1ml H;PO4 4N + 5ml HCI 1:2 + 2-3 giot chAt chi thi
diphenylamin. Tir buret nhé tirng giot K,Cr,O7 ndng do xdc dinh, 1ic t&i khi dung
dich c¢6 mau xanh tim. Ghi s6 ml K,Cr,O; dd dung (Iam 3 1an, 14y k&t qua trung
binh).

-V6i chi thi diphénylamin sulfonat: ti€n hanh tuong ty nhu trén

-V6i chi thi acid phenylanthranilic: ti€n hanh tuong ty nhu trén nhung khong
thém acid H3PO,.

-Nhan xét cdc két qlia phan tich khi sit dung céc chi thi trén.

2. Xdc dinh SO5” trong Na,SO; :
a. Nguyén tdc :

Chuin d6 truc ti€p SO5* bing dung dich K,Cr,O; trong mdi trudng H,SO,4 hoic
HCI t6i khi d8i mau cia diphenylamin. Phan ng chuin do:
3S05” + Cr,07” + 8H" 1] 3504 + 2Cr’* + 4H,0
b. Cdch tién hanh :
L4y 10 ml dung dich can xdc dinh cho vao binh nén 250 ml, thém 10 ml HCI 1:2
va 3 - 4 giot chi thi diphenylamin. Pha lodng thanh 30 ml. Chuidn d6 bing dung

dich K,Cr,O; d&n khi xud't hién mau xanh tim. Ghi th€ tich dung dich K,Cr,0O; da
dung (1am 3 14n, 14y k&t qua trung binh).
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3. Xdc dinh nong dj NaS,0; :
a. Nguyén tdc :

LAy mot thé tich chinh xdc dung dich chuin K,Cr,0; cho phan @ng véi lugng
du KI trong moi trudng acid d€ tao ra lugng tuong dudng Iy .Chudn d6 I3 truc ti€p
bﬁng Na,S,0s3 vdi chi thi ho tinh bot.

Cr,0> + 60 + 14H" 1 2Cr’* 431, + 7H,0
312 +3I' O3 13 )

Cr,0,7 + 9T + 14H" O 2Cr'* + 31y + TH,0
Phan tng chuin do:
I + 25,057 11 3T + S406"
b. Cdch tién hanh :

Dung pipet 14y 10 ml dung dich K,Cr,O7 c6 néng d6 xdc dinh vao binh nén 100
ml, thém 5 ml H,SO, 4N + 10 ml KI 5%, lic nhe ddy binh nén biing kinh déng ho ,
dé yén & chd t6i 10 phit. Tir buret nhd tirng giot dung dich Na»S,03 tdi khi dung
dich ¢c6 mau vang luc + 1 ml hd tinh bot 1%. Ti€p tuc nhd tirng giot dung dich
Na»S,0; t6i khi mat mau xanh tim. Ghi s6 ml dung dich Na,S,0; di dung (lam 3
1an, 14y k&t qua trung binh).

4. Xdc dinh nong dp Cu’* :
a. Nguyén tdc :

Trong moi trudng acid (pH=1-2) Cu > oxy héa I' @€ tao thanh k&t tia Cul va
mot lugng tuong duong I3 .Chuin do lugng I3” bing dung dich Na,S,03 vdi chi thi
hd tinh bot.

Cu + IT'+ le [ Culd
3T - 2e ] 13_

2Cu”" 451 [0 2Culd  + Iy

+

Ngoai ra thudng thém NH,SCN vao, vAn ddm bdo lam ting th€ cia Cu** / Cu
lam gidm sy hap phu I, ( dudi dang I3 ) trén bé mit cda k&t tda Cul, vi ldc nay da
dugc thay biing CuSCN

Cul + SCN™ [1 CuSCN + T
Phan ng chuin do:

I +5,05% [0 3I +8406”
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b. Cdch tién hanh :

Dung pipet 14y 10 ml dung dich Cu®* ¢in xdc dinh vao binh nén 250 ml. Thém
2,5 ml dung dich CH;COOH 4N va 2,5 ml dung dich KI 5% lic nhe. Py binh nén
bing kinh ddng hd va d€ yén & chd t8i khoang 10 phiit. Tir buret nhd tirng giot
dung dich Na,S,0s3 , 1ic déu tSi khi dung dich c6 mau vang rom + 0,5 ml hd tinh
bot va ti€p tuc nhd tirng giot dung dich Na,S,0; xudng t6i mat mau xanh tim, thém
2,5 ml dung dich KSCN 10% lic k¥, chudn do dén hoan toan mit mau xanh. Ghi
s6 ml dung dich Na,S,0; da dung (1am 3 1an, 14y k&t qua trung binh).

5. Xdc dinh nong do acid :
a. Nguyén tdc :

Trong moi trudng trung tinh, KIO; khong oxy héa dude KI d€ gidi phéng I,. Tuy
nhién khi c6 mit acid,cAn bing ctia phdn @ng dich chuyén rd rét, gidi phéng ra
mot lugng I, ( dudi dang I3 ) twong duong vé6i lugng acid manh c¢6 mit. Ta chuin
dd lugng I gidi phong ra bing dung dich chudn Na,S,0; rdi tinh ra ndng d6 acid
manh.

105 + 81 + 6H" [ 3I; + 3H,0

Phan ng chuin do:

Iy + 2505”7 [ 31 + S406”

Dung hé tinh bdt 1am chi thi .
b. Cdch tién hanh :
LAy 10 ml dung dich H" can x4dc dinh ndng do cho vao binh 250 ml di chita sin
2 ml KIO; 1,5% va 2 ml KI 10% . Lic déu hdn hop 1 - 2 phiit. Chuén lugng I,
thodt ra bing dung dich chudn Na,S,03; d&€n khi dung dich ¢c6 mau vang rom, thi
thém tir tir hd tinh bot d€ dude mau xanh cham ré rét. Ti€p tuc chuin do dén mat
mau xanh cham (Iam 3 14n, 14y k&t qud trung binh).

6. Phén tich méu: Xdc dinh sé gam Fe’* trong 1 lit dung dich phong thi nghiém.
II. Cau hoéi:
1. So sdnh phuong phdp permanganat va phudng phdp bicromat.

2. Vai tro ctia H3POy trong phép xdc dinh Fe** v6i chi thi diphenylamin. Tai sao
khi ding chi thi acid phenylanthranylic thay cho chi thi diphenylamin dé chuin
d6 Fe**biing phudng phép bicromat thi lai khong cin t6i HsPOy4 ?

3. Nhitng chdt oxy héa nao, chdt khit nio c6 thé xdc dinh bing phuong phap
iod. Néu nguyén tic chung d€ xac dinh bing phuong phap nay.

4. Hiy mo t3 dic diém ciia cip I, / 21" vé miit vi tri trong bang th& oxy hod va
vé kh3 niing 4p dung né trong phan tich.

5. Hiy néu nhitng diéu kién can tuin theo khi ti€n hanh dinh lugng bing
phudng phap iod.

6. Xdc dinh ndng do duong lugng clia cdc chit trong bai thuc tap.
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7. Tinh s6 gam Fe”* trong mot lit dung dich miu phong thi nghiém.

8. Tinh lugng cAn dé€ pha mot lit dung dich K,Cr,0; 0,IN
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Bai 6. PHUGNG PHAP CHUAN PO KET TUA
I. Tém tit 1y thuyét:
1. Nguyén tdc:

Phuong phap chudn do k&t tia dua trén cac phdn tng tao thanh hgp chat it tan.
Céc phdn t'ng nay phai thda min cic diéu kién sau:
- Phédn ng phdi x4y ra hoan toan, hgp chit tao thanh phdi c6 cong thifc xdc
dinh.

- T&¢ dd phdn tng phdi khd 16n.

- Phan dng phai chon loc.

- Phai c6 chat chi thi thich hgp cho phép xdc dinh dudc di€ém tuong dudng clia
phép chuin do.

C6 nhiéu phuong phap chuin d6 k&t tia nhung phuong phip bac l1a phuong
phdp hay ding nhat hién nay, thudc thit dugc st dung 12 dung dich AgNO3 diing
dé chuin cic halogenua CI', Br, I, va SCN'.

2. Cdc phuong phdp xdc dinh diém cudi trong phuong phdp do Bac:

a. Phuong phdap Mohr: Diing K;Cr,0y4 lam chi thi, tai diém cudi chudn do sé
xudt hién két tia Ag,CrO4 mau dé gach, ding dé xdc dinh CI, Br.

Nguyén tic thém vao dung dich cin x4c dinh (dung dich mudi ctia CI', Br) chi
thi CrO4>. Sau d6 chuén do bing dung dich AgNOs, khi d6 s& xdy ra cdc phan
ung:

Ag"  + X (CI',Br) O  AgXl (1)
Agtar + Crog” O AgCrO4 dd gach  (2)

. 12.28 975 -11.95
Ta co T agpr =10 , T agc1 =10 , T agacros =10

K&t thic qud trinh chuéin do khi dung dich chuyén tir mau tring duc cia AgCI
hodc vang nhat ciia AgBr{ sang dd gach clia Ag,CrO4Y..

Véan dé& quan trong & ddy 1a phai tinh ndng d6 CrO,* nhu thé nio d€ cho phan
tng thtt (2) x4y ra ngay ding tai diém twong duong. Khi cho AgNO; vio dung dich
gdm CI (hoic Br),CrO,” thi AgCl (hoic AgBr) s& két tia trude tuy nhién do tich
s6 tan cda ching khong khidc nhau & mitc d6 cho phép d€ cho chit nay két tia
hoan toan rdéi mdi xudt hién két tha kia. Vi vAy & ddy cin phai xdc dinh [CrO4*]
cAn thi€t d€ cho CI" (hodc Br) dudc k&t tia hoan toan va két tia cda CrO4> véi
Ag’ phdi xudt hién tai di€m tuong duong. Ta di tinh dugc [CrO4 ] = 10%*M =
6.31.10° M trong thuc t& ngudi ta hay diing ndng do 5.10° M.

Phuong phdp Mohr dugc diing dé dinh lugng CI, Br nhung khong dugc diing
d€ xdc dinh I va SCN vi tda Agl va AgSCN hap phu manh CrO,> qud ro rét lam
cho sy chuyén mau x3y ra trudc di€m tuong duong va di€m tuong duong khong
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10 rang gy ra sai s6 16n. Sy chuin dd theo phuong phap Mohr cin phai dugc ti€n
hanh trong mdi trudng trung tinh hoic baz yé&u, thudng thi pH = 6,5 + 10,3 d6 1a vi:

- O mdi trudng acid (pH thdp), do nhay cla chi thi gidm do do tan Ag,CrOy
tang.

AgCrOd 0 2Ag"  + CrOo”
CrO,” + H" 1 HCrOs
Diéu ndy gy ra sai s6 duong, mit khic
2CrO4” + 2H' O Cr,07% + H,0 1am gidm ndng do CrO4”
- Trong moi trudng kiém (pH qud cao) thi:
Ag" + OH [J AgOH [ AgO + H,O ciing giy ra sai s6
Thudng ngudi ta hay ding dung dich NaHCO; d€ tao mdi trudng

Luuy :

- Néu trong dung dich chuin d6 c6 NH," thi phdi chuin do trong mdi trudng pH
=6,5 +7,2 vi néu pH > 7,2 thi s& c6 sy tao thanh NH3 va NHj3 sé tao phiic bén véi
ion Ag" gy sai s0

- Dung dich chuidn d6 khdng dugc chiia cdc ion cidn nhu : nhitng ion c6 thé phan
tng dugc véi CrO,” nhu Ba®*, Pb** | ... va khong c6 nhitng anion c6 thé tao két
tha véi Ag' nhw COs>, C,04%, PO,” ... néu ¢ , chiing ta phai tim cdch che.

b. Phuong phdp Fajans:

St dung chi thi hdp phu, thudng diing 1a Fluorescein diing dé xic dinh CI', Br,
I', va SCN'.

Trong qué trinh chuidn d6 cic halogenua X bing AgNOs, trudc di€m tuong
duong trong dung dich du X nén AgX s& hap phu X tao thanh nhitng hat keo
mang dién tich Am {(AgX),Cl,*}. Tai diém tuong duong trong dung dich khong du
Ag" vd X nén cédc két tha khong mang dién tich, ching ling xudng lam cho dung
dich tr§ nén trong. Ngudi ta goi 1a diém ddng dién. Sau diém tuong duong dung
dich c6 du Ag" nén két tlia AgX hap phu Ag® hinh thanh hat keo mang dién tich
duong {(AgClaAg,"™}

Dua vao tinh hip phu ciia cdc hat keo Fajans da diing mot s6 phdm mau hitu co
c6 kha ning hap phu 1&én bé mit clia két tia tao mau dic trung d€ nhan ra di€m
tuong duong ma fluorescein 14 mot di€n hinh. Fluorescein (vi€t tit 13 HFI) 13 mot
acid hitu co y&u c6 kha ning ph4t huynh quang, dang phan ti tv do va dang anion
khi bi hdp phu ¢6 mau khdc nhau. Trong nudc ¢6 can bing nhu sau:

HFl (1 H" + FI

Trudc di€m tuong duong cac hat keo mang dién tich Am, nén cdc anion FI” clia
fluorescein khong bi hdp phu. Sau diém tuong duong cic hat keo mang dién tich
duong nén cdc anion FI bi hdp phu:
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(AgChAg™ + xFI' [ {(AgCh,Ag*"}xFI
xanh luc Mau hdng
Luu § : Khong phdi dung dich chuyén tir xanh luc sang hdng ma sau di€m tuong
duong do su hap phu trén bé mit tia nén tia s& c6 mau hong.
Diéu kién clia nhitng chit chi thi hap phu 1a :
- Phdi va chi hap phu & tai di€m tuong dudng
- Moi trudng dung dich phai thich hdp d€ dang bi hip phu ton tai dudc
(thuong pH <10)

Hién tugng ty hip phu sé& ting khi dién tich bé mit clia hat keo ting 1én. Nén
trong thyc t& ngudi ta hay thém hd tinh bot hoic dextrin d€ ting dién tich bé mit
va gilr tha AgX & trang thai keo.

c. Phuong phdp Volhard:

Nguyén tic: Thém mot lugng du dung dich AgNO; da biét ndng d6 chinh xdc
vao dung dich X, rdi chuin lugng Ag* du biing dung dich SCN" (NH,4SCN hoic
KSCN) véi chi thi 1a Fe**. Cdc phin tng ctia qué trinh chuéin do:

Agt + X 0 AgX{
Ag'ar  + SCN (1 AgSCN!  Tagen=1,1.101"7
SCN 4 +Fe’™ 1 Fe(SCN)** phtic bén c6 mau dé mdu

Vay diém tuong duong 1a lic dung dich chuyén sang mau hdi hdng, vi Tagscn
=1,1.10"* < Tagcr =107 nén c6 thé xay ra phan tGng:

AgCd  + SCN [ AgSCN! + CI

DPé€ ngiin ngira phdn ing nay, ta phai loc tia AgCl trudc khi chuin Ag*y, bing
SCN". Ngoai cach loc bé tda AgCl ngudi ta c6 thé cho thém mdt it Nitrobenzen,
chat nay sé& bao quanh AgCl ngin khdng cho AgCl phdn tng vdi SCN'.

Mit ching ta chi nhin ra mau hdng & diém tuong duong khi [Fe(SCN)**] >
6,4.10°M.

Nhu vdy phuong phap Volhard c6 thé ding d€ xdc dinh truc ti€p Ag* (dung
dung dich chuidn KSCN véi chét chi thi 13 Fe™) ngoai ra né con c6 thé xdc dinh
CI', Br, I, theo phuong phdp chuin d6 ngugc khi d6:

c - (CNV)AgNOB _(CNV)SCN—

N \Y
X~ X,

Khéic véi 2 phuong phdp trudc, phuong phdp nay thuc hi€n trong moi trudng acid
(0,1-1 N ') @€ ngin ngira sy thiy phan ctia mudi Fe® .
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II. Thuc hanh:

1. Xdc dinh nong dé CI theo phuong phdp Mohr :
a. Nguyén tdc :
Phan ttng chuin d6 :
Cl' + Ag" [ AgCl Y tring
Phén ng chi thi :
CrO,~ + 2Ag" [ Ag,CrO4 4 d6 gach
b. Cdch tién hanh :

Dung pipet 14y 10 ml dung dich cho vao binh tam gidc, thém 2 ml dung dich
NaHCO; 5%, 0,5 ml K;CrO4 5%. Tu buret nhé tir tit dung dich AgNO3; 0.01M,
1ic manh dén xu't hién mau dé gach (1am 3 1an, 1y k&t qué trung binh).

2. Xdc dinh néng dé CI theo phuong phdp Fajans :

a. Nguyén tdc :

Chuin d6 CI bing dung dich AgNO3 0.01M trong moi trudng dém NaHCOs khi
c6 mit Fluorescein (HFI) 1am chi thi.

Phan tng chuin do :
Cl + Ag" [0 AgCl tring

Phdn tng chi thi : Khi cho du 1 giot Ag", hat keo (AgCl), tich dién duong sé&
h4p phu anion FI" va tré thainh mau hong.

(AgCn.Ag™ + xFI' [1 [(AgCl),.Ag " IxFI
xanh luc mau hong

b. Thuc hanh :

Dung pipet 14y 10 ml dung dich vao binh tam gidc, thém 2 ml NaHCO; 5%, 3
giot chi thi Fluorescein 0,5%. T buret nhd tir tf dung dich AgNO; 0.01M lic
manh d&n khi bé mit két tia chuyén sang mau hdng (1am 3 1an, 14y k&t qua trung
binh).

3. Xdc dinh nong do Br’ theo phuong phdp Volhard :
a. Nguyén tdc :

K&t tha Br ™ dudi dang AgBr bing mot lugng du chinh xdc AgNO; 0.01M khi

c6 mit mudi Fe®" .
Phan ttng chuin do :

Br + Ag" [ AgBri
Ag'ar+ SCN 1 AgSCN
Phéan t@ng chi thi :

Fe’* + SCN™ [1 FeSCN**
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b. Cdch tién hanh :

Dung pipet 14y 10 ml dung dich cho vao binh tam gidc, thém 2 ml HNO3 6N. T
buret thém chinh xdc 1 lugng AgNO; da bi€t ndng d6 t6i khi khong con két tia
nita, thém 5 ml AgNOs nita, 10 giot chi thi phen sit III bao hoa. Tir buret nhd tirng
giot SCN™ ¢6 ndng dd da biét xudng, lic déu t6i khi dung dich d8i mau. Ghi s ml
SCN" da dung 1am 3 14n, 14y két qué trung binh .

4. Xdc dinh nong dp K,/ Fe(CN)4] theo ZnS0,.7H,0:
a. Nguyén tdc :
Phan tng chuin do :
3Zn** + 2K* + 2Fe(CN)6" [ ZnsKo[Fe(CN)gl, ¥
Phén ¢ng chi thi :

Do k&t tia ZnsKo[Fe(CN)g, rit it tan nén ndng dd Fe(CN)s" truéc BTD rat
nhd, 1am cho cip ferri / ferro c¢6 th€ cao vot, vugt qua Ep° = +0,76 V cia
diphenylamin.

E = E° femifferro + 0.059 1g  [ferri]
[ferro]
= +0.36 + 0.059 dg—fferri]
[ferro]
Vi vay dung dich ¢6 mau cham tim ctia diphenylamin benzidin.
Sau PTP, ndéng do ferro ting dot ngdt 1am cho th& E ferrijterro gidm dot ngdt,
thap hon +0,76V. Vi vay diphenylamin benzidin chuyén vé& dang khdng mau.
Cich ti€n hanh :

Diing pipet 14y 10 ml dung dich Zn** 0,05M vao binh tam gidc. Thém 20
giot H,SO,4 dic, 3 ml (NHy)2SO4 10% + 2 giot chi thi diphenylamin 1% + 1 ml dung
dich K;3[Fe(CN)g] 1%, chuin d6 bing dung dich K4Fe(CN)e] t6i khi dung dich
chuyén tif mau cham tim sang mau xanh 14 cdy nhat, vira chuin do vira lic that
manh dung dich (lam 3 14n, 14y k&t qué trung binh).

5. Phén tich mdu: Xdc dinh ham lugng phén tram CI trong mudi dn (theo huéng
ddn ciia phong thi nghiém ).
II. Céu hoi:
1. Néu céc diéu kién can thi€t € mot phan Gng két tiia c6 thé dung dugc trong
phan tich thé tich.

2. Phuong phdap Mohr, Fajans va Volhard ding d€ x4c dinh nhitng ion niao. Néu
cac diéu kién d€ thuc hién cdc phuong phdp trén.

3.Vai trd ciia NaHCOj; trong phép xdc dinh CI" theo phudng phdp Mohr va
Fajans. Thém 2 ml HNO3 6N khi thyc hién phuong phdp Volhard dé 1am gi ?
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4.Gidi thich cd ch& ddi mau cia chat chi thi diphenylamin trong phép dinh lugng
kém bing phuong phdp 1am két tia v6i K4[Fe(CN)g].

5. Tinh ndng d6 duong lugng cla cdc chi't trong cdc bai thuc tap.

6. X4c dinh ham lugng phan trim NaCl trong miu phong thi nghiém.
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Bai 7. PHUONG PHAP PHAN TiCH KHOI LUONG

I. Thuc hanh:
1. Xdc dinh S042' trong MgS0.7H;0 duéi dang cdn BaSOy
a. Nguyén tdc:

Hoa tan miu sulfat trong nu6c cit. Ti€n hanh két tia sulfat dudi dang BaSO,
trong mdi trudng acid, dun néng, thém tirng giot dung dich BaCl, loing dé€n két tia
hoan toan. Phan ng két tha:

SO,” + Ba’* [ BaSO,
cho du

BaSO, 1a két tia tinh thé tring, dudc 1am mudi d€ két tia trd nén tinh khiét va
d& loc. Loc gan va rita gan trén gidy loc min (bing xanh). Nung dén khdi lugng
khong d&i & 900°C .

Céc sai s0 hé thong can luu ¥ loai bd:

- Can két tda trong moi trudng acid dé trdnh sy két tia cda mudi it tan khac cla
Ba?* nhu BaCOs, Ba3(POy),. Tuy nhién néu qud nhiéu acid manh thi ¢6 thé 1am tan ro
rét BaSO4 dé€ tao thanh Ba(HSO,); tan (sai s6 Am).

- Cin lam mudi k&t tda dé€ loai trir sy cong k&t cdc sulfat kim loai( Fe,
Mg**...). Ching c6 phan t& lugng thdp hon BaSO,, lam thdp két qui xdc dinh. Su
cong k&t mudi NH," cling 1am thap k&t qud x4c dinh (sai s6 4m)

- Sy ¢6 mit Cr ** 1am cho k&t tia BaSO, kém hoan toan vi Cr'* tao dugc phifc
sulfat tan 1am gidm thap k&t qua xdc dinh (sai s& 4m )

- Su cOng két cdc anion CI', NO3', ClO; trén tia BaSOy4 ¢6 tdc dung 1am cao két
qud x4c dinh (sai s6 duong).

- Khi nung két tia BaSO, qua nhanh (khong du Oxy dé d6t chay gidy loc) c6
thé x3y ra phan tng khit BaSO4bdi cacbon clia gidy loc ( sai s6 4m )

BaSO, + 4C [1 BaS + 4CO
b. Cdch tién hanh:

- Can khoédng 0,3 — 0,4 g miu cho vao coc ¢ 250 ml. Hoa tan trong khodng 50
ml nuc cit va thém 2 ml HCI 2N. N€&u thiy c6 cin khong tan thi dem loc trén
gid'y loc bing dd hoic tring. Rita gidy loc va thu hdi nudc loc 14n nuéc rita, thém
nude cit thanh khodng 100 ml. Pun néng t6i 60 — 70°C. Ti buret nhd tirng giot
dung dich BaCl,. 2H,0 1% vira nhé vira khudy déu biing diia thiiy tinh dau bit cao
su. Khi cho ti€p ma khong tha'y két tia thém, thi cin ci vao s6 mL da dung trén
buret, cho thém du khodng 50% nita dé€ su két tia BaSO, dugc hoan toan. Khudy
déu dung dich mot 1an nita va dit cdc vao binh cdch thiy dé€ 1am mudi tir 1 d&n 2
gid (n€u c6 diéu kién thi d€ cdch dém).
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- Loc gan két tlia trén gidy loc min khdng tan (bing xanh) rira gan két tda 3 1an
biing nudc cit dun néng va sau cling chuyén dinh lugng toan bd két tia trong coc
1én gidy loc. Lugng vét két tha bdm vao thanh cdc thi 14y ra bing cdch ding mot
mau gidy loc nhd khong tan lau mit trong clia thanh cdc, miu gidy loc ndy dem
gop vao gidy loc trén phéu. Ciing c6 thé dung diia thiy tinh ddu bit cao su d€ 13y
ra vét k&t tlia bdm vao thanh coc, sau d6 lau sach diu diia nay vao gidy loc da
diing dé két tda.

- Gé6i gidy loc va c6 két tlia theo chi dAn clia cdn bd phu trach rdi dit vao chén
stt ¢6 ddnh s6 va dugc dun néng trude & 90°C dén khdi lugng khong ddi va da can
chinh xdc khdi lugng m; (g). Pat chén mdi ddu & phan ngoai 10 nung d€ tro hda
hoan toan sau d6 ddy chén nung vao siu trong 10, déng ctia 10 lai. Nung & 900°C
dén khdi lugng khong ddi. Coi 1a dat khi hai 1an cin lién ti€p sai nhau duéi 0,2 mg.
Can khdi lugng m; trén ding chi€c can da ding d€ can my. Tinh % SO, * trong
mau.

2. Xdc dinh Fe’* trong phen sdt dudi dang cén Fe;03:

a. Nguyén tdc:
Ding NH; diic d€ két tia nhanh chéng Fe’ duéi dang hydroxyd trong dung
dich néng:
2Fe ** + 6NH; + (x +6)H,0 [1 2Fe(OH);. xH,O + 6NH,"
dang két tia
Dang két tda thudc dang vo dinh hinh (sol) nén cAn nhanh chéng dem loc va
ri¥a, khong 1am mudi. Nung két tia d€ chuyén thanh Fe,Os:
2Fe(OH);.xH,O [ Fe,0O; + (x+3)H20
900°C
dang két tda dang cin
Céc sai s0 hé thong can luu ¥ loai bd:
- Cin k&t tha tir dung dich NH; dic, dung dich Fe’* dic va néng d€ két tia

v0 dinh hinh nhanh chéng dong tu thanh khdi tich ra khdi tuéng 16ng, gidm cong
két (sai s6 duong).

- Loc gan 14y két tlia bing gidy loc khong tan, min trung binh (bing tring
hoic bing d3) d€ chiy nhanh, gidm cdng két (sai s6 dudng).

- Dung dich rita cAn phdi néng va c6 thém chit dién ly manh dé phan hiy &
nhiét do cao. Chat dién ly c6 tdc dung ngin chin qud trinh pepti héa két tia dong
tu (sai sO am).

- Can nung két tia c6 di oxy, ting nhiét do tir tir 1&n t&i 9000 — 10000C dé
ngin nglra sy’ khit mot phamPe3+ Fe2+ tao ra Fe304 (kiém tra bing nam
chim). Né&u thdy con 14n Fe304 thi tAim vai giot HNO3 dic, dung diia thdy tinh
didm nhé thanh bot min, lau diia thity tinh bing mau gidy loc khong tan va ti€p tuc
nung d&€n khdi lugng khong d6i (sai sd 4m).
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Né&u dung dich chi ¢6 mudi Fe** (khong 14n Fe®") thi khi cho du NH; phii thu
dudc k&t tha mau ddé, néu thdy mau den hoic gin nhu den thi chiing té da 1in
Fe®*. T6t hon 12 bé di 1am lai, hoidc trude khi nung thi tim HNO; diic dé€ oxy hod

Fe* = Fe’ (sai s6 am).

- Dung dich NH3 dic d€ 1au trong binh thidy tinh thudng c6 13n mot phan oxid
silicnen trude khi dung phdi loc (sai s6 duong).

- Vi két tiia Fe(OH)3.xH,O rit it tan nén c6 thé rita bing NH,NO; nhiéu 1in
cho dé&n khi hét ion CI” (dung AgNO; thit). Luu ¥ acid hod nudc rita bing vai giot
HNO; r6i m6i nhé AgNO; (sai s6 duong).

b. Cdch tién hanh:

- Lay c6c ¢ 100 ml cho vao 5 ml HCI dic, 3 ml HNOjs dic. it diia thily tinh
vao cOc, diy bing mit kinh dong hd va dun néng. Trang diia thiy tinh, kinh dong
hd va thanh trong clia c6c biing nudc cit sao cho thé tich dung dich trong cdc
khong vudt qua 20 —30 ml.

- Khudy lién tuc va d6 nhanh 10 ml NH; dic (loai 25%) phai thdy mui NHs,
ti€p tuc khuidy va dd vao d6 50 ml nuSc cit néng. Ti€p tuc dun 10 phic rdi bit diu
loc gan 1én gidy loc bing tring. Rita bing NH4,NO;3; 2% dén khi hét ion CI” (1 giot
AgNO; 1% cho vio 5mL nuSc rita dd acid héa bing HNOs. Sau cliing chuyén dinh
lugng toan bd két tha lén gidy loc, diing diia thiy tinh dau bit cao su va mot miu
gid'y loc khong tan lau sach vé€t k&t tha con badm trén thanh cdc. Géi gidy loc va
chuyén sang chén st di nung trudc & 900°C va da cin truéc khoi lugng m; (g). Nung
tir tr & 900°C cho d€ khi khdi lugng m, (g) khong déi. Kiém tra sy ¢6 mit cia oxyd
sdt tir bing nam cham.

Tinh s6 gam st c6 trong miu.
3. Phén tich mdu: Xdc dinh nong dp Fe’* trong méu phong thi nghiém (theo
huéng dén ciia phong thi nghi¢m).

II. Cau hdi:
1. Néu tdc dung cdia sy lam mudi két tia BaSO,, néu kéo dai c6 hai khong ?
2. Néu sd y d& cho mot phan BaSO, bién thanh Ba$ thi xt Iy nhu thé nao ?

3. Tt cdc diéu kién cu thé cha viéc xdc dinh Fe’* hiy néu cdc quy tic chung
nha't d€ thu dugc mot két tia vo dinh hinh tinh khiét va dé& loc.
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Bai 8. PHUONG PHAP COMPLEXON

I. Tém tit Iy thuyét:
1. Nguyén tdc:

Céc phuong phdp chuin dd phic chdt dua trén phin ¥ng tao phifc clia cdc
chdt. C6 nhiéu phudng phdp chuin do phitc chit nhung trong phin tich thé tich
ngudi ta thudng dung nhat 1a phuong phap Complexon.

Nguyén tic clia phuong phdp nay la dya trén kh3 ning tao phiic bén giita ion
kim loai can xdc dinh v6i cdc thudc thir hitu cd complexon. Cdc phdn tng nay
thda min cdc diéu kién clia phdn &ng ding trong phan tich thé tich. Vi vay
phuong phdp nay rat phd bién

Complexon 1a tén goi chung cda cdc din xudt cla cdc acid
aminopolycarbocylic, ¢c6 nhi€u loai complexon nhung trong phan tich thudng ding
complexon III (con goi 1a EDTA) 12 acid EtylenDiaminTetraAcetic viét tit HyY

HOOC_CHg\ /CHZ_COOH
N _CHZ_CHZ

—N
HOOC—CH,” N CH,—COOH

Nhung do H,Y it tan trong nudc nén trong thuc t&€ ngudi ta hay diung mudi
dinatri ctia n6 goi 12 complexon III (con goi 1a Trilon B) viét tit Na,H,Y

HOOC—CHy.

/
N— CH,—CH,—N
NaOOC—CH,” N CH;—~COOH

CH,—COONa

Trong phudng phdp nay cin phdi st dung nhitng chit chi thi mau kim loai dé
nhén ra di€m tuong duong. Nhu vay khi cho chi thi vao dung dich cin phdi phan
tich thi ion kim loai cin xdc dinh s& phdn &ng véi chi thi tao thinh mot phitc c6
mau. Khi chué&n bing H,Y? thi thudc thi nay s& ddy chi thi ra khdi phiic mau vira
tao thanh d€ tao thanh phic MeY> khong mau bén hon. Nhu vay & diém cudi cla
phép chuin d9, chi't chi thi mau kim loai & dang ty do s& dudc gidi phong ra. Vi
vay khi dung dich chuyén tir mau cda phifc giita chi thi v&i kim loai sang hin mau
cda chi thi tu do thi d6 12 thdi di€m két thic chudn d6. Do @6 diéu kién can thiét
cho viéc chuin complexon truc ti€p 1a hiing sd bén ciia phic giita kim loai véi
H,Y? phéi 16n hon do bén clia phitc giita kim loai vdi chi thi.

Du céc ion kim loai cé héa tri khdc nhau nhung 1 ion gam kim loai ludén luén
tuong tic vdi 1 ion gam complexon III dong thdi gidi phéng ra 2H* .

Me* + H,Y* [0 MeY> + 2H'
Me** + H,Y> [0 MeY  + 2H'
Me* + H,Y* [0 MeY  + 2H'
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Cho nén duong lugng gam clia kim loai va complexon déu bing phan ti lugng
ctia chdng chia cho 2.

2. Cdc chi thi thuong ding trong chudn dp complexon:

Pé nhin ra di€ém tuong duong trong phuong phidp complexon ngudi ta hay
ding nhat I1a cdc chi thi mau kim loai, d6 1a nhitng chdt mau hitu c¢d c6 khd niing
tao v6i ion kim loai phifc c¢6 mau, va trong nhitng diéu kién xdc dinh mau cida
phitc d6 khdc véi mau ciia chit chi thi ty do.

Céc chat chi thi mau kim loai thudng 1a nhitng acid y&u hoic baz y&u, vi vay
mau ctia chi thi ciing phu thudc vao pH cda dung dich. Do d6 khi chud&n mdt ion
kim loai nao d6 bing phudng phdp complexon cin chon pH thich hgp d€ phan ting
tao phiic gitra ion kim loai va complexon III xdy ra hoan toan va mau cta chi thi
ty do phdi tuong phdn véi mau cda phitc giita né véi ion kim loai d€ d& nhin ra
di€m tuong duong vi th€ cAn ding nhitng dung dich dém. Nhitng chi thi thudng
diing gdbm:

a. Eriocrom T den

(ETOO hoic NET) 1a mot da acid y&u ky hiéu 1a H;Ind. Trong dung dich nuéc
né phan ly va c6 mau thay d6i theo pH

HiInd (1 HpInd (] HInd* (1 Ind*
bd Xanh bi€c  Da cam

Trong khodng pH tir 7 + 11 chi thi nay ton tai § dang HInd® c¢6 mau xanh con
phtic clia cdc ion kim loai v&i chi thi ¢6 mau dé (su chuyén mau dé- xanh hoic
xanh - d 1a tuong phdn) vi vay khi ding chi thi ndy ngudi ta hay ti€n hanh & moi
trudng pH = 10. o) pH nay chi thi (HInd” ) s& tao vdi ion kim loai phiic ¢6 mau dé
nho

Me* + HInd> [ Melnd + H'
Xanh P4 nho

Khi chuin bing complexon III phitc Melnd™ bi phd vi ion kim loai k&t hop vdi
complexon III tao thanh 1 phitc bén hon con HInd* dugc gidi phong ra va tich lay
lai trong dung dich 1am cho dung dich ¢c6 mau xanh

Melnd + H,Y> [ MeY> + HInd” + H'
bd nho Xanh
Vay k&t thiic chudn dd khi dung dich chuyén tir mau dd nho sang xanh biéc, dé
duy tri pH tr 8 + 10 ngudi ta thudng dung hé¢ dém NH,OH - NH4Cl
b. Murexit:
Thudng viét tit 1a HyInd trong nudc né phan ly nhu sau:
Hind O Hslnd® 01 HoInd®
Tim hong Tim Xanh tim

Khi pH <9: chi thi c6 mau tim
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pH > 9: chi thi ¢c6 mau xanh tim

Tuy theo nhitng kim loai khac nhau ma phic tao thanh giita chi thi nay vdi ion
kim loai s€ ¢6é mau khac nhau, ch'ﬁng han chi thi nay s€ tao vdi Ca** mot phic c6
mau dd, véi Co®*, Ni**, Cu’* s& tao phtic c6 mau vang. Vi viy d€ tao su chuyé&n
mau tuong phan thi khi chuin Ca™ bing complexon III v6i chi thi murexit nén
ti€n hanh & moi trudng pH > 9 thi sé k&t thiic chuin dd khi dung dich chuyén tir dé
sang xanh tim, ddi khi ti€n hanh & nhitng pH = 9 s& chuyén tir mau dd sang tim.
Khi chuin Co*, Ni**, Cu®* thi ti€n hanh & moi trudng pH < 9 (cu thé tir 7 + 8) thi
két thiic chudn d6 khi dung dich chuyén tir vang sang tim.

c. Xylenol cam :
Vi€t tdt 1a Helnd
HgInd (1 HsInd [ HyInd® [ HsInd”> ) HoInd* [0 HInd” (] Ind®”
Cam Vang Vang Vang bé tim Tim Cham
O pH tir 1 d&n 6 cha't chi thi c6 mau vang. HAu hé&t phic clia kim loai véi chi thi
nay c6 mau dd hoic tim. Vi vay phép chuin do6 complexon vdi chi thi ndy thudng
dugc ti€n hanh & pH trong khodng tir 1 dé€n 6.
d. PAN:
Vi€t tdt 1a HoInd*

Trong khodng pH khd rong (tir 1 d€n 6) chit chi thi ty do c6 mau vang trong khi
dé phitc clia kim loai v6i chi thi c6 mau dd hoic hdng. Vi vy phép chuin do6
complexon vdi chi thi nay thudng dugc ti€n hanh & pH trong khodng tir 1 dén 6.

e. PAR:

Vi€t tdt 1a HiInd"

Trong khodng pH khd rong (tir 1 dén 11,5) chat chi thi tw do c6 mau vang trong
khi d6 phiic ctia kim loai vdi chi thi ¢6 mau d6 hodc d6 nho.

Thuc hanh:
1. Xdc dinh néng dp Mg** :
a. Nguyén tdc :

Diing dung dich complexon III c6 ndng do chinh x4c chuén do dung dich Mg** &

pH = 10, dung eriocrom T den lam chi thi :
Mg** + HInd* 0 MgInd” + H*
MgInd” + H,Y> [ MgY”> + HInd> + H'
d4 nho xanh

b. Cdch tién hanh :

Diing pipet 14y 10 ml dung dich Mg** cdn xdc dinh vao binh nén 250 ml. Thém
vao d6 1,5 ml dung dich d&m NH4CI - NH,OH, 1 hat d4u chi thi Eriocrom T den
(theo ti 1& NaCl: Eriocrom T den 1a 100:1). Lic déu dung dich ¢6 mau d4 nho. Tir
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buret nhd tirng giot dung dich Complexon III ¢6 ndng dd di bi€t d&€n khi dung dich
chuyén sang mau xanh bi€c. Ghi s§ ml dung dich complexon III d4 ding (Iam 3
1an, 14y k&t qua trung binh).
2. Xdc dinh Zn** :

a. Vi chi thi Eriocrom T den: Tuong tit bai xdc dinh nong do Mg**.

b. Vdi chi thi Xylenol cam

Nguyén tdc:

Chuén do truc ti€p Zn ** bing dung dich ComplexonIll véi chi thi Xylenol da
cam tai mOi trudng dém acetat ( pH = 5):

Zn** + HoInd*™ [ ZnH,Ind*
ZnHoInd> + H,YX [0 ZnY* + Hilnd* + H'

do4 tim vang chanh

Cdch tién hanh:

Dung pipet 14y 10 mL dung dich Zn** vao binh tam gidc 250 ml, thém vao 2 ml
dém acetat (pH = 5), 2 — 3 giot chi thi Xylenol cam 1%. Chuan dd biing dung dich
Complexon III t6i khi dung dich chuyén mau tir 6 tim sang vang chanh (Iam 3
1an, 18y két qud trung binh).
3. Xdc dinh néng dp Pb** :
a. Vdi chi thi Xylenol cam:
Nguyén tdc:
Chuén do truc ti€p Pb* bing dung dich ComplexonlIl véi chi thi Xylenol cam
tai moi trudng dém acetat (pH = 5):

Pb>* + HoInd* (1  PbH,Ind*
PbH,Ind* + H,Y* 0 PbY> + Hilnd® + H'
do’ tim vang chanh

Cdch tién hanh:

Dung pipet 14y 10 ml dung dich Pb** vao binh tam gidc 250 ml, thém vao 2ml
dém acetat (pH = 5), 2 — 3 giot chi thi Xylenol cam 1%. Chudn d6 bing dung dich
ComplexonlII tdi khi dung dich chuyén mau tir dé tim sang vang chanh (lam 3 14n,
14y k&t qua trung binh).

b. Vi chi thi Eriocrom T den.:

Nguyén tdc:

Viéc chudn d6 bing complexon III phdi ti€n hanh trong moi trudng kiém.
Nhung moi trudng kiém chi k&t tda, can cho vio mudi cla axit tactric KNaC4H4Op
hoic triethanolamin N(OH,CH,OH)s, nhung trong diéu kién nay su chuyén mau
ctia chit chi thi Eriocrom T den § di€m tuong dudng khong rd.
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Ngudi ta thudng diing phuong phap chuin ngugc hoic thay chi bing complexon
Zn hodc Mg nhu sau:

Cdch tién hanh:

- Chuin d6 ngugc :

Diing pipet 14y 10 ml dung dich Pb** cin xdc dinh vao binh nén 250 ml.
Thém chinh x4c 1 lugng du complexon III c6 nong dd di biét. Lic déu, thém 5 ml
hdn hop dém NH4CI - NH4OH, 1 hat dau chat chi thi Eriocrom T den trong NaCl.
Tir buret nhé tiung giot dung dich Zn** c¢6 ndng do di biét t6i khi dung dich
chuyén tir mau xanh bi€c d&€n dé nho. Ghi s6 ml dung dich Zn** da dung (1am 3 1in
16i 14y k&t qud trung binh).

- Chuin d6 thay thé :

Dang pipet 14y 10 ml dung dich Zn** vao binh nén 250 ml va ti€n hanh chuin
dd nhu bai 2 , ta dugc complexonat Zn. L4y chinh xdc bing pipet 10 ml dung dich
Pb** can xdc dinh vao binh nén dung complexonat Zn (ZnY?) . Lic k¥ , trong dung
dich s€ xdy ra phan @ng :

ZnY> + Pb™ [ PbY” + Zn™
Tt buret nhd tirng giot dung dich complexon III xudng, lugng Zn** bi ddy ra
theo phdn ng trén tdi khi dung dich d6i mau tir &8 nho sanh xanh bi€c. Tir d6 suy
ra lugng Pb”* dudc xdc dinh. Ghi s6 ml dung dich complexon III da diing (I1am 3
1an, 14y k&t qua trung binh).
4. Xdc dinh nong dp Ca’* :
a. Vdi chi thi Murexid:
Nguyén tdc :
Chuén d6 Ca** bing EDTA véi chi thi Murexid & pH = 12.
Ca® +HyInd [ CaH,Ind +2H*
CaHuInd” + H,Y” (1 CaY” + Hynd’
dé tim hong

Cdch tién hanh :

Diing pipet 14y 10 ml dung dich Ca** cAn dinh phin vao binh nén 250 ml pha
lodng gip d6i thé tich bing nudc cit, thém 0,5 ml NaOH IN va 1 hat ddu chi thi
murexid trong NaCl (1%). Dung dich c6 mau dd. T buret nho tirng giot dung dich
Complexon III ¢6 ndng d6 xdc dinh t&i khi dung dich chuyén tir &4 sang tim. Ghi
s6 ml dung dich Complexon III d3 ding (1am 3 1an, 14y k&t qua trung binh).

b. Vi chi thi Fluorexon.:

Nguyén tdc:
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Chudn d6 mot thé tich chinh xdc Ca ** bing dung dich ComplexonlIl trong moi
trudng KOH c¢6 pH # 12 véi chi thi Fluorexon.

Ca® + HgInd 0 Calnd* + 6H'
Calnd* +H,Y”* ] Calnd® + HInd> + H'

phat huynh quang khong phdt huynh quang
mau xanh luc c6 mau hong

Cdch tién hanh:

Dung pipet 14y 10 ml dung dich Ca” cin xdc dinh cho vao binh tam giac 250
ml, thém 0,5 ml KOH 1N, 1&c déu, mot hat ddu chi thi Fluorexon 1%. Chudn do
bing dung dich ComplexonlIl cho d&n khi tit mau huynh quang( 1am 3 1an, 1y két
qua trung binh).

5. Xdc dinh nong dp Cu’* :

a. Voi chi thi Murexid:

N guyéntcfc:

Chuin d6 Cu® bang dung dich Complexonlll vé6i chi thi Murexid trong moi
trudng dém amoniac ¢ pH = 8.

Cu* + Hynd [ CuH,nd + 2H'
CuH,Ind + H,Y>* [ CuY® +  Hynd
cam tim hong

Cdch tién hanh :

Ding pipet 14y 10 ml dung dich Cu®* ¢An xéc dinh vao binh nén 250 ml. Thém 1
ml NH4Cl 1M + 1 hat dau chi thi Murexid. Thém tir tit ting giot dung dich
NH,OH 1M dén khi xudt hién mau vang . Sau d6 chuidn dd bing dung dich
ComplexonlIl d&n khi dung dich chuyén tir mau vang sang tim hong (Iam 3 Ian,
14y k&t qua trung binh).

b. Vi chi thi Xylenol cam: tuong tu bai xdc dinh néng dé Zn** véi chi thi Xylenol
cam.

6. Xdc dinh Ca’* nong do thép khi cé théem MgY*:

Nguyén tdc:
Khi ndng do ban ddu Cy ctia Ca ** tuong ddi 16n (> 0.001M) ta c6 thé chuén do
Ca ** biing dungdich Complexon III hoan toan tuong t nhu khi chuin do Mg **:
diung d¢m amoniac ¢c6 pH = 10 va chi thi Eriocrom T den.

Tuy nhién, khi Cy cang thap (< 0,001M) thi sy chuyén mau ctia chi thi Eriocrom
T den cang xdy ra s6m hon va di€m cudi chuidn d6 cang nim ngoai khodng budc
nhdy. P6 1a vi khi Cy cang nhd thi khodng budc nhdy pCa cang thu hep va di€ém
diu clia buSc nhdy pCa cang cao 1én, trong khi pCacus; ddi v6i chi thi Eriocrom T
den thi hau nhu c& dinh néu phan #ng chuin dd van giit nguyén diéu kién pH.
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Tinh trang trén c6 thé khic phuc bing cach khi chuin do Ca®* ndng do thip ta
cho thém mot lugng nhat dinh MgY?” khi d6, & truée diém tuong duong cia phép
chuin d6 Ca ** ta quan sit thi'y sy pha hity Calnd” (mau hdng nhat) dé€ tao thanh
phitc MgInd” bén hon (mau dé nho manh). Sy tao thainh Mglnd” dudc gidi thich
bing su chuyén dich ding ké ctia cin bing phan ng sau:

Calnd + MgY?* 7 Mglnd + CaY?® (1)
pK 5.4 8,7 7,0 10,7
ngcén bing = 17,7 — 14,1 = 3,6

Sau diém tuong duong ctia phép chuin do Ca®*, khi Ca* da chuén do hét, thi

vG6i mot giot ComplexonlIl du 14p tic xdy ra phan @ng chi thi sau:
Mgind + H,Y* [ MgY® + HInd* )
d4 nho xanh cham

Viay lugng Mng' bi mat di trong phan &ng (1) (truSc diém twong duong) lai

dudc hoan tr3 lai trong phan ng (2) (sau diém tuong duomg).

Cdch tién hanh:

- biéu ch& Mng' ngay trong dung dich chuin do.

L4y 2 ml dung dich Mg** (# 0,001M) cho vao binh tam gidc 250 ml, thém 10 ml
dém amoniac pH = 10, mot hat dau chi thi Eriocrom T den, lic déu dung dich.
Chuin d6 bing dung dich ComplexonlIl 0,001M d&n chuyén mau rd rét tir d6 nho
sang xanh cham. Ghi thé tich V1. Tuyét d6i khong cho du dung dich ComplexonlII

Nap thém dung dich Complexonlll d&€n vach khdng ctia buret . Thém 10 ml
dung dich chua Ca™( ¢6 ndng do tir 0,0001 d&n 0,001M) vao binh tam gidc vira
diéu ché MgY* Mau lap tic bién trd lai dd nho; chuin do cho téi khi chuyén sang
mau xanh bi€c, ghi thé tich V, di cho tiéu t6n cho chudn d6 Ca®* (1am 3 I4n, 14y
k&t qud trung binh ctiaV; va V,) .

7. Xdc dinh nong dp Fe’* véi chi thi acid sulfosalicylic:

Nguyén tdc:

Dung dung dich ComplexonlIl xdc dinh Fe®* trong moi trudng c6 pH = 2 véi
acid sulfosalicylic 1am chi thi.

Fe’* +H,Sal [ Fe(sal)' + 2H'
Fe(sal)’ +H,Y> [ FeY + HSal
tim do vang nhat

Cdch tién hanh:

Ding pipet 14y 10 mL dung dich Fe®* cin xdc dinh cho vao binh nén 250 mL,
thém 4 giot acid sulfisalicylic 25%. Néu dung dich khong c6 mau tim thi thém tirng
giot CH;COOH t6i xudt hién mau tim dé. Pun néng dén 70°C, rdi tir buret nhd
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titng giot dung dich ComplexonlIl, 1ic déu d€n mit mau tim dd cia dung dich (1am
3 14n, 1ay k&t qla trung binh).
8. Phén tich mdu: Xdc dinh s0'gam Ca’* ; s6'gam Mg’* trong mot lit dung dich
madu ban ddu (theo hudng dén ciia phong thi nghié¢m).

II. Cau hdi:

1. Th€ nao 12 phuong phap chuin dd truc ti€p, chudn d6 ngudc, chuin do thay
th€. Néu vi du minh hoa. Gidi thich co ch€ d8i mau, 14p cong thiic tinh ndng do
duong lugng cua cac dung dich trong cdc vi du minh hoa.

2. Gi4i thich co ch& d8i mau khi chudn d6 ion Mg”* biing dung dich Complexon
I dung Eriocrom T den lam chi thi.

Tai sao phai diing hdn hgp dém amoniac- amoni trong phép chuidn do trén ?

3. Tai sao chi thi Eriocrom T den chi diing cho phép chuan d6 Complexon trong
khodng pH tir 7 dén 11 ?

4. Gidi thich cd ch& d6i mau ctia cc chi thi (Murexid, Fluorescein, Xylenol cam)
trong cdc bai thi nghi€ém.

5. Tinh nong d6 duong ludgng clia c4c chat trong bai thuc tip.

6. Tinh s6 gam canxi va s6 gam magie trong mot lit dung dich miu phong thi
nghiém.
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